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PRÉFACE 
Dans la série des recommandations de bonne pratique  élaborées en collaboration avec 
le Collège d’Oncologie, la présente qui porte sur le cancer du pancréas, fait directement 
suite à celles relatives aux cancers gastro-intestinaux, à savoir le cancer colorectal et le 
cancer de l’œsophage et de l’estomac.  Tout le monde sait que le pronostic du cancer 
du pancréas est sombre.  Pour la majorité des patients, la tumeur n’est pas opérable, et 
la prise en charge palliative est la seule option envisageable. Seuls 5% des patients 
survivent au-delà de 5 ans. 

Ce mauvais pronostic justifie l’attention particulière accordée dans la présente 
recommandation à la prise en charge palliative et au soutien des patients ayant un 
cancer du pancréas.  Des conseils spécifiques sont notamment donnés pour la prise en 
charge de la douleur et au support nutritionnel des patients.  

Dans le cas du cancer du pancréas, l’élaboration de recommandations de bonne 
pratique basées sur les preuves n’est pas une sinécure. Les recommandations 
internationales de haute qualité sur lesquelles s’appuyer sont rares.  De plus, certains 
traitements spécifiques, tels que la combinaison de la chimiothérapie et de la 
radiothérapie avant et après la chirurgie, restent à ce jour, très controversés.  Et 
pourtant, un document très complet et de grande qualité a été rédigé, grâce à l’apport 
essentiel d’un large groupe d’experts motivés et enthousiastes. 

Comme pour les recommandations précédentes, fruits de la collaboration entre le 
Collège d’Oncologie et le KCE, la présente recommandation servira d’assise au 
développement d’indicateurs de qualité.  La qualité des soins aux patients cancéreux est 
un thème crucial dans le Plan National Cancer, et constitue d’ailleurs le sujet d’un projet 
KCE en cours, dont les résultats sont attendus à la fin de cette année.  A suivre avec 
intérêt.  

 

 

 

 

 

Gert Peeters     Jean-Pierre Closon 
Directeur général adjoint a.i.    Directeur général a.i. 
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Résumé 

INTRODUCTION 
Dans le cadre de la collaboration entre le Collègue d’Oncologie et le KCE, diverses 
recommandations ont été formulées pour la prise en charge du cancer du pancréas. 
Lesdites recommandations portent sur l’ensemble du parcours du patient atteint d’un 
cancer du pancréas, du diagnostic jusqu’au suivi. Ces recommandations sont destinées à 
tous les dispensateurs de soins impliqués dans la prise en charge de ces patients. 

METHODOLOGIE 
Pour élaborer ces recommandations, nous avons utilisé la méthodologie ADAPTE. Dans 
un premier temps, avec l’aide de cliniciens, nous avons formulé les principales questions 
de recherche cliniques. Les recommandations de bonne pratique  (inter)nationales ont 
été recherchées dans Medline, Embase, The National Guideline Clearinghouse ainsi que 
sur les sites Internet d’instances publiant des recommandations et d’organisations 
actives en oncologie. Les 21 recommandations trouvées ont fait l’objet d’une évaluation 
qualitative, réalisée par deux évaluateurs indépendants, avec l’outil AGREE. Elles ont été 
retenues ou rejetées sur la base d’une appréciation de leur qualité globale.  Ensuite, les 
6 recommandations sélectionnées ont été actualisées pour chaque question clinique en 
recherchant des preuves supplémentaires dans Medline, la Cochrane Database of 
Systematic Reviews, la Database of Abstracts of Reviews of Effects (DARE) et la Société 
Américaine d’Oncologie Clinique (ASCO). Pour les matières au sujet desquelles aucune 
recommandation n’avait été retenue, la recherche de littérature s’est centrée sur les 
revues systématiques et les études primaires, sans restriction de date. 

Sur base des preuves relevées dans la littérature, un groupe pluridisciplinaire a formulé 
les recommandations de bonne pratique. A chaque recommandation, un niveau de 
preuve a été attribué (‘level of evidence’) et un score de recommandation (‘grade of 
recommendation’) en utilisant le système GRADE (pour plus de détails : voir le rapport 
scientifique qui suit ce résumé). 

Ces recommandations ont ensuite été soumises de manière formelle à l’appréciation de 
représentants des associations professionnelles et scientifiques et ont par la suite été 
débattues en séance publique. Les conflits d’intérêt ont été actés. 
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IV: intraveineux; RMN: tomographie à résonance magnétique nucléaire; PET: tomographie par émission de positrons; R0: résection complète de la tumeur; R1: résection avec 
marges positives à l’analyse microscopique. 
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RECOMMANDATIONS FINALES 
ALGORITHME  

Voir page précédente. 

Les détails des recommandations se trouvent dans le rapport scientifique qui suit le 
présent résumé. 

DÉPISTAGE 
Un dépistage systématique du cancer du pancréas n’est pas recommandé. Le suivi des 
personnes à haut risque de cancer du pancréas doit se dérouler dans le cadre de 
protocoles scientifiques revus par les pairs.  

DIAGNOSTIC 
Il convient d’envisager un diagnostic de cancer du pancréas chez les individus 
présentant : un diabète de type 2 sans facteurs prédisposant ou antécédents familiaux de 
diabète ; un ictère ; une pancréatite inexpliquée ; une perte de poids rapide ; des 
dorsalgies inexpliquées. 

Outre une anamnèse et un examen clinique, tout patient faisant l’objet d’une suspicion 
clinique de cancer du pancréas doit passer un scanner diagnostique de l’abdomen (avec 
injection intraveineuse de produit de contraste, voir ‘stadification’). Chez les patients à 
forte suspicion de cancer du pancréas dont le scanner de l’abdomen se révèle négatif, 
est en outre recommandée une écho-endoscopie. Lorsqu’une confirmation 
histopathologique du diagnostic est nécessaire pour définir la suite du traitement, une 
aspiration à l’aiguille fine sous écho-endoscopie est préconisée. 

L’imagerie diagnostique avec échographie transabdominale, tomographie par résonance 
magnétique nucléaire (RMN), cholangio-pancréatographie rétrograde endoscopique 
(CPRE) ou une tomographie par émission de positrons (PET scan) peut être envisagée 
dans des cas spécifiques. Les marqueurs tumoraux sériques ne sont pas appropriés pour 
diagnostiquer le cancer du pancréas. 

Une ponction du liquide kystique avec guidage écho-endoscopique, suivie d’un examen 
cytologique et d’une détermination des amylases et de l’antigène carcino-embryonnaire 
(ACE) peut être utile dans le diagnostic différentiel des kystes pancréatiques bénins et 
(pré)malins. 

STADIFICATION 
Les patients atteints d’un cancer du pancréas doivent se soumettre en routine à un 
scanner de l’abdomen avec injection intraveineuse d’un liquide de contraste aux fins 
d’une stadification locale et d’une stadification à distance. Chez certains patients triés 
sur le volet souffrant d’un cancer du pancréas, on peut envisager une écho-endoscopie 
ou une laparoscopie diagnostique. Si, après une stadification conventionnelle, un 
traitement curatif est considéré comme réalisable, on peut envisager une tomographie 
par émission de positrons pour une recherche de métastases au niveau des ganglions 
lymphatiques et d’autres organes. Si l’échographie transabdominale et la RMN ne sont 
pas préconisées en routine pour la stadification des patients atteints de cancer du 
pancréas, elles peuvent l’être dans certains cas spécifiques. 

Les résultats des examens diagnostiques et de stadification doivent faire l’objet d’une 
concertation multidisciplinaire afin de définir la prise en charge thérapeutique 
subséquente.  
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TRAITEMENT NEO-ADJUVANT 
Le traitement néo-adjuvant des patients atteints d’un cancer du pancréas résécable n’est 
pas recommandé en dehors du cadre des études cliniques. Chez les patients présentant 
un cancer du pancréas localement évolué de type borderline, un traitement néo-
adjuvant avec chimiothérapie ou chimioradiothérapie peut être envisagé. Une 
réévaluation de la résécabilité est conseillée après 2-3 mois. 

TRAITEMENT CHIRURGICAL À VISÉE CURATIVE 
Le drainage biliaire préopératoire n’est pas recommandé en routine chez les patients 
présentant un cancer du pancréas résécable et un ictère obstructif.  

Les patients atteints d’un cancer du pancréas résécable et médicalement opérables 
doivent subir une résection radicale du pancréas (pancréaticoduodénectomie pour les 
tumeurs de la tête du pancréas, pancréatectomie distale pour les tumeurs du corps et 
de la queue du pancréas), avec dissection standard des ganglions lymphatiques. L’objectif 
de cette chirurgie doit être une résection R0 (marges de résection histologiquement 
indemnes de tumeur ≥ 1 mm). Une dissection radicale et étendue des ganglions 
lymphatiques n’est pas recommandée.  

La résection du pancréas avec reconstruction artérielle n’est pas conseillée chez les 
patients atteints d’un cancer du pancréas chez qui les artères majeures sont impliquées 
(artère hépatique, artère mésentérique supérieure et tronc cœliaque). L’invasion 
veineuse ne constitue pas une contre-indication à la chirurgie. Dans les tumeurs de la 
partie gauche du pancréas, l’invasion locale de l’artère splénique et/ou veineuse ne 
constitue pas une contre-indication à la chirurgie. 

La chirurgie oncologique du pancréas doit être réservée aux centres qui traitent des 
volumes importants de cas (selon la littérature, au moins 10 par an) disposant d’une 
expertise multidisciplinaire et des infrastructures idoines. 

EXAMEN HISTOPATHOLOGIQUE 
Pour  l’examen histopathologique du fragment réséqué d’une tumeur pancréatique, un 
protocole normalisé est recommandé. L’examen macroscopique comprend un 
dimensionnement de tous les fragments réséqués, la description de la présence d’une 
tumeur, la localisation de la tumeur et son origine probable, les dimensions de la tumeur 
(au minimum son diamètre maximal), le nombre de ganglions lymphatiques et la distance 
par rapport à la marge de résection la plus proche.  L’examen microscopique comprend 
la détermination du type histologique, la différenciation tumorale, la mesure de la 
tumeur, le statut des marges de résection, le statut des ganglions lymphatiques, la 
présence d’une invasion locale, la présence d’une invasion vasculaire ou périneurale et la 
présence de métastases distales. 

TRAITEMENT ADJUVANT 
Pour les patients ayant subi une résection pancréatique R0 ou R1, une chimiothérapie 
postopératoire en monothérapie avec gemcitabine est préconisée. La radiothérapie 
post-opératoire seule n’est pas recommandée. Dans le cas des patients ayant subi une 
résection pancréatique R1, on peut envisager une chimiothérapie postopératoire après 
concertation multidisciplinaire. 

SUIVI APRÈS TRAITEMENT CURATIF 
Pour les patients ayant subi un traitement curatif pour un cancer du pancréas, des 
consultations de suivi tous les 3 à 6 mois sont recommandées. Les examens techniques 
doivent se limiter au minimum chez les patients asymptomatiques. 
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TRAITEMENT PALLIATIF 
Chez les patients atteints d’un cancer métastatique du pancréas, un traitement par 
chimiothérapie (gemcitabine seule ou en association avec erlotinib) est conseillé. 

La chimiothérapie est également recommandée chez les patients souffrant d’un cancer 
pancréatique localement évolué et inopérable. L’adjonction d’une radiothérapie peut 
être envisagée sur la base d’une réévaluation après 2 – 3 mois. 

Chez les patients atteints d’un cancer du pancréas inopérable et présentant un ictère 
obstructif, un traitement par stents métalliques est recommandé.  

TRAITEMENT DE SOUTIEN 

Patients ayant subi une résection du pancréas 

Alimentation 

Chez les patients devant subir une pancréaticoduodénectomie, il convient d’instaurer un 
régime préopératoire enrichi, administré par voie orale. Plus généralement, chez les 
patients qui doivent se soumettre à une chirurgie du pancréas, il faut envisager un 
soutien nutritionnel postopératoire précoce, de préférence par voie entérale. Une 
alimentation immunomodulatoire n’est pas conseillée en routine.   

Prévention des complications postopératoires de la chirurgie du pancréas 

Le traitement préventif avec la somatostatine ou ses analogues n’est pas recommandé 
en routine, mais peut être envisagé chez des patients à haut risque triés sur le volet 
devant subir une résection pancréatique. 

Les patients présentant une insuffisance pancréatique exocrine symptomatique doivent 
recevoir une supplémentation en enzymes pancréatiques. 

Patients atteints de cancer du pancréas inopérable 

On préconise un traitement palliatif et symptomatique optimal chez tous les patients 
atteints de cancer du pancréas inopérable : 

Alimentation 

Chez les patients présentant un cancer du pancréas avancé associé à une perte de poids 
et/ou à une anorexie, il convient d’envisager un conseil en nutrition.  Un traitement 
symptomatique de la douleur, des nausées, des vomissements et de la diarrhée doit être 
envisagé dans le but de garantir une alimentation orale adaptée. 

Douleur 

Il convient de respecter une prise en charge en trois étapes pour traiter la douleur 
consécutive à un cancer du pancréas. C’est ce que l’on appelle l’échelle analgésique 
proposée par l’Organisation Mondiale de la Santé.  

Le blocage neurolytique du plexus cœliaque constitue une option thérapeutique chez les 
patients souffrant de cancer du pancréas qui sont victimes de violentes douleurs au 
niveau de la partie supérieure de l’abdomen et ne répondent pas aux autres mesures 
analgésiques.  

Soutien psychologique 

Un soutien psychologique spécifique assuré par des professionnels faisant partie d’une 
équipe multidisciplinaire doit être proposé aux patients souffrant d’un cancer du 
pancréas. 
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MISE EN OEUVRE ET IMPLÉMENTATION DE LA 
RECOMMANDATION 

La mise en oeuvre de la présente recommandation sera encouragée grâce à  la mise en 
ligne sur le site Internet du Collège d’Oncologie, d’un outil de mise en œuvre fondé sur 
l’algorithme général de cette recommandation. Il convient de définir des indicateurs de 
qualité adéquats sur base des principales consignes de la présente recommandation. 

Les preuves étant en évolution constante, une mise à jour de cette recommandation 
sera vraisemblablement nécessaire à l’horizon de cinq ans, dans la foulée d’une pré-
évaluation de la littérature.  
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ABBREVIATIONS 
95% CI  95 percent confidence interval 

5-FU  5-fluorouracil 

AGA  American Gastroenterological Association 

AHRQ  Agency for Healthcare Research and Quality 

APC  Argon plasma coagulation 

ARR  Absolute Risk Reduction 

ASCO  American Society of Clinical Oncology 

ASR  Age-standardised rate 

CEA  Carcinoembryonic antigen 

CCO  Cancer Care Ontario 

CPG  Clinical Practice Guideline 

CRT  Chemoradiotherapy 

CT   Computed tomography 

ERCP  Endoscopic Retrograde Cholangiopancreaticography 

EUS  Endoscopic ultrasound 

FNA(C)  Fine needle aspiration (cytology) 

FNCLCC  Fédération Nationale des Centres de Lutte Contre le Cancer 

GRADE  Grading of Recommendations Assessment, Development and 
Evaluation  

HR   Hazard ratio 

IMA  Inferior mesenteric artery 

IPMN  Intraductal papillary mucinous neoplasm 

IPMT  Intraductal papillary mucinous tumour 

LN   Lymph node 

MDT  Multidisciplinary team 

MeSH  Medical Subject Headings 

MRCP  Magnetic resonance cholangiopancreaticography 

MRI  Magnetic resonance imaging 

NCCN  National Comprehensive Cancer Network 

NICE  National Institute for Health and Clinical Excellence 

NNT  Number needed to treat 

OR   Odds ratio 

PCA  Patient-controlled analgesia 

PD   Pancreaticoduodenectomy 

PDT  Photodynamic therapy 

PET  Positron-emission tomography 

PPPD  Pylorus-preserving pancreaticoduodenectomy 

QoL  Quality of life 
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RCT  Randomised Controlled Trial 

RT   Radiotherapy 

SEER  Surveillance, Epidemiology, and End Results 

SIGN  Scottish Intercollegiate Guidelines Network 

SMA  Superior mesenteric artery 

US    Ultrasonography 
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1 INTRODUCTION 
1.1 SCOPE 

In the present report, a clinical practice guideline (CPG) on pancreatic cancer is 
presented, which is the result of a collaboration of the College of Physicians for 
Oncology and the KCE. This clinical practice guideline will cover a broad range of 
topics: screening, diagnosis, staging, treatment, supportive therapy, and follow-up. The 
guideline primarily concerns individuals with primary exocrine and ductal pancreatic 
cancer, including cystic tumours and intraductal papillary mucinous tumours (IPMT). It is 
intended to be used by all care providers involved in the care for these patients. 

1.2 EPIDEMIOLOGY 

Pancreatic cancer is the fifth leading cause of cancer-related death in Western countries 
[1]. In 2004, pancreatic cancer was the fourth and fifth most frequent cause of cancer-
related death in males (n = 674; 4.6%) and females (n = 627; 5.5%) respectively in 
Belgium [2]. 

Pancreatic cancer is the most fatal of all major cancers, with a median survival time of 
around 6 months and a 5-year relative survival of 5.1% [3]. Although survival rates are 
highest (21%) when the tumour is localised at diagnosis, less than 10% of tumours are 
detected at an early stage [3]. 

Pancreatic cancer is very rare in the first 5 decades of life. After the age of 60, however, 
incidence rates increase exponentially, peaking in the seventh to eighth decades (56.1 
per 100 000 person-years in persons older than 60 years vs. 2.7 per 100 000 person-
years in younger age categories) [4].  

Men have higher incidence and mortality rates than women (Table 1). Incidence and 
mortality rates of pancreatic cancer show also important regional disparities. Pancreatic 
cancer rates are higher in more developed regions, such as Northern America, Europe 
and Australia, and lower in less developed countries, with some exceptions in Argentina 
(8.8/100 000) and Uruguay (9.7/100 000). In Europe, the highest incidence is found in 
Latvia, Estonia, Austria, Italy and Denmark, whereas the lowest incidence is found in 
Sweden, The Netherlands and Belgium. 
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Table 1. Age standardised incidence (ASR) and mortality rates by sex in the 
world (per 100 000 person-years). 

 Males Females 
 ASR 

incidence  
ASR 
mortality  

ASR 
incidence  

ASR 
mortality  

World 4.6 4.4 3.3 3.3 
More developed regions 8.1 8.0 5.3 5.4 
Less developed regions 2.9 2.6 2.1 2.0 
Northern America 8.2 7.7 6.3 6.0 
Central and Eastern 
Europe 

8.7 8.5 4.6 4.5 

Northern Europe 7.3 7.2 5.7 5.8 
Denmark 8.1 8.6 6.9 7.8 
Norway 7.6 7.5 5.9 6.4 
Sweden 5.6 7.6 4.7 6.8 
UK 7.1 6.6 5.8 5.5 
Latvia 12.1 11.5 5.8 5.9 
Estonia 11.2 10.2 5.7 4.9 
Southern Europe 7.5 7.2 4.8 4.7 
Italy 8.5 7.7 5.8 5.3 
Greece 6.9 6.6 4.3 4.3 
Spain 6.6 6.4 3.9 4.0 
Western Europe 7.3 8.3 4.9 5.9 
Austria 8.9 9.0 7.0 7.3 
Belgium 6.0 7.8 4.0 5.5 
France 7.2 8.1 3.9 5.1 
Germany 7.6 8.7 5.3 6.4 
Luxemburg 7.2 8.3 4.6 5.0 
The Netherlands 6.0 7.1 5.1 6.1 
Switzerland 7.8 7.3 6.1 5.8 

Source: Globocan 2002 databases (estimates of the incidence and mortality from 27 cancers for 
all countries in the world in 2002. Incidence data are available from cancer registries. They cover 
entire national populations or samples of such populations from selected regions) 

Zhang et al. [4] analysed incidence data gathered from nine Surveillance, Epidemiology, 
and End Results (SEER) registries covering the last three decades (1973–2002) (Table 2). 
Results indicated that incidence significantly decreased by 0.62% each year from 1973 to 
2002 in men. The increase of incidence observed in 1935–1978 in women continued 
until 1984 and then slightly went down. Importantly, the nine selected SEER registries 
cover only about 10% of the US population, although almost all representative subsets 
of the US population are included. Moreover, it is likely that underdiagnosis or 
misdiagnosis was more common in the 1970s than in the 1980s and 1990s, because 
computed tomography only became widely available in the 1980s [4].  

Table 2. Pancreatic cancer incidence (absolute numbers and age-
standardised rates) in the United States, 1973-2002 [4]. 
Variable Incident cases, 

1973–2002 
Incident cases per 
year 

ASR  1973–2002 

Age 
< 60 13 983  466 2.70 
≥ 60 56 535  1884 56.10 
Sex 
Male 35 115  1170 13.53 
Female 35 403  1180 10.01 
Race 
White 58 841  1961 11.19 
Black 7550  252 16.76 
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In France, a time trend study indicated an increase in age-standardised incidence rate 
(ASR) of pancreatic cancer between 1980 and 2000 (4.5 vs. 5.8/100 000 for men and 2.1 
vs. 3.2/100 000 for women) [5].  

In Belgium, the crude incidence rate of pancreatic cancer rose from 7.4 per 100 000 
males in 1999 to 10.2 per 100 000 males in 2005, and from 7.6 per 100 000 females in 
1999 to 9.6 per 100 000 females in 2005. ASR increased by 5.4% and 7.3% per year 
(1999-2005) for males and females respectively (Table 3). Compared with incidence 
rates from The Netherlands between 1999 and 2005, Belgian rates remained lower 
(probably due to underreporting), but followed the same upwards trend. 

Table 3. Age standardised incidence of pancreatic cancer in Belgium and 
The Netherlands, 1999-2005 (n/100 000 persons-years) 
Year Males Females 
 The 

Netherlands 
Belgium The 

Netherlands 
Belgium 

1999 5.8 4.3 4.7 3.2 
2000 6.6 4.3 4.8 3.4 
2001 6.2 4.8 4.5 3.4 
2002 6.3 5.5 4.7 3.7 
2003 5.9 5.4 4.7 3.8 
2004 6.8 6.5 4.8 4.2 
2005 6.4 5.7 5.3 4.6 
Sources: Belgian Cancer Registry and Kennis Netwerk integrale kanker centra (NL) 
(http://www.ikcnet.nl/page.php?id=225&nav_id=97) 

In Europe, mortality rates have steadily increased between the late 1950s and the 1980s 
[6]. Trends in 22 European countries, the European Union (EU-15) and 6 selected 
eastern European countries (Bulgaria, Czech Republic, Hungary, Poland, Romania and 
Slovakia) have been updated using official death certification data for pancreatic cancer 
abstracted from the WHO database over the period 1980 to 1999 [6]. An increase in 
mortality in the 1980s was followed by a levelling off in the 1990s for both sexes among 
EU countries. In men, a rise from 7.2 to 7.5/100 000 was observed between the early 
and the late 1980s, followed by a levelling off in the 1990s. For women, rates tended to 
rise up to the early 1990s, and to level off thereafter around 4.7/100 000. In eastern 
countries, rates for both sexes rose between the early 1980s and the mid-1990s, and 
levelled off thereafter around 8.5/100 000 men and 5.0/100 000 women. 
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2 METHODOLOGY 
2.1 GENERAL APPROACH 

As for the previous CPGs developed within the collaboration between the College and 
the KCE, the present CPG was developed by adapting (inter)national CPGs to the 
Belgian context (www.kce.fgov.be). This approach is currently being structured in a 
formal methodology by the ADAPTE group, an international group of guideline 
developers and researchers [7]. The ADAPTE methodology generally consists of three 
major phases: 

1. Set-up Phase:  Outlines the necessary tasks to be completed prior to beginning the 
adaptation process (e.g., identifying necessary skills and resources).   

2. Adaptation Phase:  Assists guideline developers in moving from selection of a topic 
to identification of specific clinical questions; searching for and retrieving guidelines; 
assessing the consistency of the evidence therein, their quality, currency, content and 
applicability; decision making around adaptation; and preparing the draft adapted 
guideline.   

3. Finalization Phase:  Guides guideline developers through getting feedback on the 
document from stakeholders who will be impacted by the guideline, consulting with the 
source developers of guidelines used in the adaptation process, establishing a process 
for review and updating of the adapted guideline and the process of creating a final 
document. 

2.2 CLINICAL QUESTIONS 

The clinical practice guideline addresses the following clinical questions (discussed with 
the multidisciplinary guideline development group during the kick-off meeting on July 9th 
2008): 

1. Screening: 

a. What is the value of mass screening for pancreatic cancer? 

b. What is the value of surveillance of patients at high risk for developing 
pancreatic cancer? 

2. Diagnosis: 

a. What is the value of symptoms and signs in the diagnosis of pancreatic 
cancer? 

b. What is the value of the following diagnostic procedures in the 
diagnosis of pancreatic cancer: ultrasonography (US), CT, MRI, 
endoscopic ultrasonography (EUS) + fine-needle-aspiration (FNA) of 
the primary tumour, PET scan, ERCP, tumour markers, and cyst fluid 
analysis? 

3. Staging: What is the value of the following procedures in the staging of 
pancreatic cancer: US, CT, MRI, EUS + FNA, PET scan, laparoscopy, 
laparotomy and ERCP? 

4. Neoadjuvant treatment: Is neoadjuvant treatment with chemotherapy, 
radiotherapy or both associated with better survival, resectability, quality of 
life (QoL), and complication rate compared to no neoadjuvant treatment  

a. in patients with resectable pancreatic cancer? 

b. in patients with locally-advanced borderline resectable pancreatic 
cancer? 
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5. Surgery: 

a. Is preoperative biliary drainage (PBD) associated with better 
postoperative outcomes compared to no PBD in patients with 
obstructive jaundice caused by pancreatic cancer? 

b. Is radical resection (including lymphadenectomy) associated with 
better survival, postoperative mortality, complication rate and 
recurrence rate compared to no resection in patients with resectable 
pancreatic cancer? 

c. Is pylorus preservation associated with better outcomes compared to 
no preservation in patients with resectable pancreatic cancer? 

d. Which technique is preferred for pancreaticoenteric anastomosis in 
patients with resectable pancreatic cancer? 

e. Is vascular resection indicated in patients with pancreatic cancer? 

f. Is laparoscopic pancreatic resection associated with better outcomes 
than open resection in patients with resectable pancreatic cancer? 

g. Is a high volume of pancreatic resections associated with better 
outcomes in patients with resectable pancreatic cancer? 

6. Pathology: What prognostic factors influencing outcome in patients with 
pancreatic cancer need to be reported in the pathology report? 

7. Adjuvant treatment: Is adjuvant treatment with chemotherapy, radiotherapy 
or both associated with better survival, QoL, complication rate and 
recurrence rate compared to no adjuvant treatment in patients with 
pancreatic cancer treated with radical resection? 

8. Follow-up: Is follow-up after curative treatment of pancreatic cancer 
associated with better survival compared to no follow-up? 

9. Palliative treatment: 

a. Is treatment with chemotherapy, radiotherapy, or both associated 
with better survival and QoL compared to no such treatment in 
patients with inoperable pancreatic cancer? 

b. Is palliative surgery indicated in patients with inoperable pancreatic 
cancer? 

c. Is stenting associated with better survival and QoL compared to 
surgical bypass or no stenting in patients with inoperable pancreatic 
cancer and obstructive jaundice? 

10. Supportive treatment: 

a. In patients having undergone pancreatic resection, what is the role of 
nutritional support, somatostatin (analogues) and enzyme replacement 
in their postoperative care? 

b. In patients with inoperable pancreatic cancer, what is the optimal 
nutritional strategy and pain treatment? What is the role of enzyme 
replacement? 

c. In patients with pancreatic cancer, what is the role of psychological 
support? 

11. Recurrent disease: What is the optimal treatment strategy in patients with 
recurrent pancreatic cancer? 
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2.3 SEARCH FOR EVIDENCE 

2.3.1 Clinical practice guidelines 

2.3.1.1 Sources 

A broad search of electronic databases (Medline, EMBASE), specific guideline websites 
and websites of oncologic organisations (Table 4) was conducted in February 2008. 

Table 4: Searched guideline websites and websites of oncologic 
organisations. 

Alberta Heritage Foundation For Medical 
Research (AHFMR) 

http://www.ahfmr.ab.ca/  

American Society of Clinical Oncology (ASCO) http://www.asco.org/  
American College of Surgeons (ACS) http://www.facs.org/cancer/coc/  
Cancer Care Ontario http://www.cancercare.on.ca/english/home/ 
CMA Infobase http://mdm.ca/cpgsnew/cpgs/index.asp  
Guidelines International Network (GIN) http://www.g-i-n.net/  
National Comprehensive Cancer Network 
(NCCN) 

http://www.nccn.org/  

National Guideline Clearinghouse http://www.guideline.gov/  
National Cancer Institute http://www.cancer.gov/  
Haute Autorité de Santé (HAS) http://bfes.has-

sante.fr/HTML/indexBFES_HAS.html  
BC Cancer Agency http://www.bccancer.bc.ca/default.htm  
Institute for Clinical Systems Improvement (ICSI) http://www.icsi.org/index.asp  
National Health and Medical Research Council 
(NHMRC) 

http://www.nhmrc.gov.au/  

Scottish Intercollegiate Guidelines Network 
(SIGN) 

http://www.sign.ac.uk/  

New Zealand Guidelines Group (NZGG) http://www.nzgg.org.nz/  
Fédération Nationale des Centres de Lutte 
Contre le Cancer (FNCLCC) 

http://www.fnclcc.fr/sor/structure/index-
sorspecialistes.html  

National Institute for Health and Clinical 
Excellence (NICE) 

http://www.nice.org.uk/  

2.3.1.2 Search terms 

For Medline the following MeSH terms was used: pancreatic neoplasms. For EMBASE 
the following Emtree terms were used in combination: pancreas adenocarcinoma, 
pancreas cancer, pancreas carcinoma, pancreas tumor. These MeSH and Emtree terms 
were combined with a standardised search strategy to identify CPGs (Table 5). 

Table 5: Standardised search strategy for CPGs. 
Database Search strategy 

Medline guideline [pt] OR practice guideline [pt] OR 
recommendation* [ti] OR standard* [ti] OR 
guideline* [ti] 

EMBASE 'practice guideline'/exp 

2.3.1.3 In- and exclusion criteria 

Both national and international CPGs on pancreatic cancer were searched. A language 
(English, Dutch, French) and date restriction (2001 – 2008) were used. CPGs without 
references were excluded, as were CPGs without clear recommendations. 
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2.3.2 Additional evidence 

For each clinical question, the evidence – identified through the included CPGs – was 
updated by searching Medline, the Cochrane Database of Systematic Reviews, DARE, 
and the proceedings of the annual meetings of the American Society of Clinical 
Oncology (ASCO) from the search date of the CPG on (search date May – August 
2008). For those clinical questions where no CPG was available, the search was 
extended to the inception date of the respective databases. A combination of 
appropriate MeSH terms and free text words was used (see appendix 8).  

An iterative approach was followed. For therapeutic interventions, only systematic 
reviews and randomized controlled trials (RCT) were included. However, for diagnostic 
interventions we also searched for observational studies in case no systematic review or 
RCT was found. Inclusion criteria for the diagnostic studies were: prospective cohort 
study design (or RCT), ability to construct a 2x2 table, no partial verification, 
description of standard. 

The identified studies were selected based on title and abstract. For all eligible studies, 
the full-text was retrieved. In case no full-text was available, the study was not taken 
into account for the final recommendations. 

2.4 QUALITY APPRAISAL 

2.4.1 Clinical practice guidelines 

In total, 21 CPGs were identified. All were quality appraised by two independent 
reviewers (JV, FM) using the AGREE instrument. Disagreement was discussed face-to-
face. At the end, agreement was reached for all CPGs, and 6 CPGs were included (see 
appendix 2). 

2.4.2 Additional evidence 

The quality of the retrieved systematic reviews and RCTs was assessed using the 
checklists of the Dutch Cochrane Centre (www.cochrane.nl). 

2.5 DATA EXTRACTION AND SUMMARY 

For each included CPG the following data were extracted: search date & publication 
year, searched databases, availability of evidence tables, recommendations and 
referenced evidence. 

For each systematic review, the search date, publication year, included studies and main 
results were extracted. For RCTs, the following data were extracted: publication year, 
study population, study intervention, and outcomes. 

For each clinical question, the recommendations from the identified CPGs and the 
additional evidence were summarized in evidence tables. A level of evidence was 
assigned to each recommendation and additional study using the GRADE system (see 
appendix 1). 

For selected topics (EUS, tumour markers, pancreaticoenteric anastomosis), a meta-
analysis was done using the free software packages Meta-DiSc 10 version 1.4 (Unit of 
clinical biostatistics, the Ramo y Cajal Hospital, Madrid, Spain) for diagnostic questions 
and RevMan 4.3 (Cochrane Collaboration, http://www.cc-ims.net/RevMan) for 
therapeutic questions.  

2.6 FORMULATION OF RECOMMENDATIONS 

Based on the retrieved evidence, a first draft of recommendations was prepared by a 
small working group (JV, SS, FM). This first draft together with the evidence tables was 
circulated to the guideline development group 2 weeks prior to the first face-to-face 
meeting. The guideline development group met on several occasions (September 10th 
2008, October 8th 2008, October 23rd 2008, November 18th 2008) to discuss the first 
draft. Recommendations were changed if important evidence supported this change. 
Based on the discussion meetings a second draft of recommendations was prepared.  
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A grade of recommendation was assigned to each recommendation using the GRADE 
system (see appendix 1). The second draft was once more circulated to the guideline 
development group for final approval. 

2.7 EXTERNAL REVIEW 

The recommendations prepared by the guideline development group were circulated to 
the Professional Associations (Table 6). Each association was asked to assign 2 key 
persons to discuss the recommendations during an open meeting. These panellists 
received the recommendations one week prior to this open meeting. As a preparation 
of the meeting all invited panellists were asked to score each recommendation on a 5-
point Likert-scale to indicate their agreement with the recommendation, with a score of 
‘1’ indicating ‘completely disagree’, ‘2’ indicating ‘somewhat disagree’, ‘3’ indicating 
‘unsure’, ‘4’ indicating ‘somewhat agree’, and ‘5’ indicating ‘completely agree’ (the 
panellists were also able to answer ‘not applicable’ in case they were not familiar with 
the underlying evidence). In case a panellist disagreed with the recommendation (score 
‘1’ or ‘2’), (s)he was asked to provide appropriate evidence. All scores (n = 15) were 
then anonymized and summarized into a mean score, standard deviation and % of 
‘agree’-scores (score ‘4’ and ‘5’) to allow a targeted discussion (see appendix 3). The 
recommendations were then discussed during a face-to-face meeting on December 8th 
2008. Based on this discussion a final draft of the recommendations was prepared, and 
discussed by the guideline development group by email. In appendix 3, an overview is 
provided of how the comments of the experts were taken into account. 

Table 6: List of Professional Associations that were asked to assign two 
experts. 

Belgian Society of Pathology * 

Belgian Society of Medical Oncology *  

Belgische Vereniging voor Radiotherapie-Oncologie - Association Belge de 
Radiothérapie-Oncologie * 

Royal Belgian Radiological Society *  

Belgische Genootschap voor Nucleaire Geneeskunde - Société Belge de Médecine 
Nucléaire *  

Belgian Society of Surgical Oncology *  

Koninklijk Belgisch Genootschap Heelkunde - Société Royale Belge de Chirurgie  *  

Vlaamse Vereniging voor Gastro-enterologie  

Belgian Group of Digestive Oncology **  

Société Royale Belge de Gastro-entérologie  

Domus Medica  

Société Scientifique de Médecine Générale  

Belgian Group for Endoscopic Surgery  

Belgian Society of Gastrointestinal Endoscopy *  

Belgian Digestive Pathology Club *  
* Two experts assigned and feedback received. ** Two experts assigned, but no feedback received. 
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3 FINAL RECOMMENDATIONS 
3.1 FLOWCHART 

See next page. 

3.2 SCREENING 

3.2.1 Principles and goals of screening 

Screening is the term used to describe the investigation of asymptomatic individuals in 
order to detect disease at an early stage when it is more amenable to treatment. The 
principles underlying an effective screening intervention were originally developed by 
Wilson and Jungner in 1968, and these are summarized below [8]: 

1. The condition should be an important health problem for the individual and 
community. 

2. There should be an accepted treatment or useful intervention for patients 
with the disease. 

3. Facilities for diagnosis and treatment should be available. 

4. There should be a recognizable latent or early symptomatic stage. 

5. There should be a suitable test or examination. 

6. The test should be acceptable to the population. 

7. The natural history of the condition, including development for latent to 
declared disease, should be adequately understood. 

8. There should be an agreed policy for referring for further examination and 
whom to treat as patients. 

9. The cost of case-finding (including diagnosis and treatment of patients 
diagnosed) should be economically balanced in relation to possible 
expenditure on medical care as a whole. 

10. Case finding should be a continuing process and not a "once and for all" 
project. 

The essence of these principles is that the target disease process should be a common 
problem that has a better outcome when treated at an early stage, and that the test 
employed is acceptable and sufficiently sensitive, specific, and inexpensive to be cost-
effective. 
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EUS: endoscopic ultrasound; FNA: fine needle aspiration; IV: intravenous; MDT: multidisciplinary team; PAC: pancreatic cancer; PET: positron-emission tomography.
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Although these original principles remain largely valid, other considerations need to be 
made. The Dutch National Health Council extended the Wilson & Jungner criteria, 
adding additional criteria on practical and ethical issues [8]: 

1. Treatment started at an early stage should be of more benefit than treatment 
started later. 

2. The time between test and result and between result and treatment must be 
as short as possible. 

3. The recruitment procedure should not limit people in their freedom to 
participate or not in the screening program. 

4. Potential participants should receive adequate information about pro and 
cons of participation. Benefits and risks should also be well known to health 
care providers. 

5. Public education should promote a broad accessibility of the program. It 
should however not include a moral pressure effect. 

6. There should be quality assurance (QA) and quality control (QC) procedures 
for the whole screening program. 

7. Screening programs are concerted actions meeting organisational and 
managerial requirements. 

Early disease stage at diagnosis and administration of curative intent surgery (i.e. 
resection) provide the best opportunities of achieving long-term survival among patients 
with pancreatic cancer [9] (see chapter 3.2.2). Beyond the generally expected qualities of 
a screening tool for early stage cancer (inexpensive, non-invasive, sensitive and specific), 
a screening tool for pancreatic cancer should also have a high positive and negative 
predictive value, as the screened individual may subsequently choose whether or not to 
undergo surgery with curative intent, which is associated with significant risks and 
morbidity [9]. 

3.2.2 Rationale of screening for pancreatic cancer 

A moderate-quality guideline developed by the U.S. Preventive Services Task Force 
(USPSTF) was identified (developed in 1996, updated in 2004) [10]. For our guideline, 
additional studies were searched using the same search strategy as the USPSTF, starting 
from 2001 (end date of USPSTF search). 

3.2.2.1 Mass screening 

The USPSTF found no evidence that screening for pancreatic cancer is effective in 
reducing morbidity and mortality [10]. There is a potential for significant harm due to the 
very low prevalence and incidence of pancreatic cancer, limited accuracy of available 
screening tests, the invasive nature of diagnostic tests, and the poor outcomes of 
treatment. As a result, the USPSTF concluded that the harms of screening for 
pancreatic cancer exceed any potential benefits. 

Moreover, Kim et al. [11] conducted a large prospective observational study among 
70940 asymptomatic persons in Korea. All persons underwent abdominal 
ultrasonography and serum CA 19-9 measurement. They concluded that mass screening 
for pancreatic cancer using CA 19-9 measurement in asymptomatic subjects was 
ineffective because of a very low positive predictive value (0.9%), despite its high 
sensitivity (100%) and specificity (98.5%). 

Recommendation 

• Mass screening for pancreatic cancer is not recommended (2C 
recommendation) 
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3.2.2.2 Surveillance for patients at high-risk for pancreatic cancer 

Although the available techniques for detecting early pancreatic cancer in the general 
population are unfeasible, impractical or not cost-effective, they may have a use for the 
surveillance of well-defined, high-risk groups of patients (e.g. hereditary pancreatitis, 
familial pancreatic cancer, hereditary breast cancer [BRCA1 and BRCA2 positivity], a 
subset of kindreds with familial atypical multiple mole melanoma [FAMMM] syndrome 
affected with a p16 germline mutation, Peutz–Jeghers polyposis) [12]. In these patient 
groups, surveillance, considered as monitoring individuals known to have a disease or to 
be at increased risk for a disease, is somewhat different to mass screening. For these 
targeted groups, the potential benefit of surveillance is higher than that of screening in 
the population at large, because the prevalence of the disease is higher. As a 
consequence, the benefit-to-risk ratio of surveillance is more favourable than the 
benefit-to-risk ratio of screening. However, only low-quality observational studies, 
narrative reviews and consensus reports are available supporting the use of surveillance 
of high-risk patients. 

A screening trial with patients at high risk for pancreatic cancer was conducted at the 
Johns Hopkins University [13, 14]. The study population was selected according to a strict 
screening protocol and included 7 patients from kindreds affected with Peutz-Jeghers 
Syndrome (PJS) and 109 patients from Familial Pancreatic Cancer (FPC) kindreds. 
Asymptomatic patients were prospectively screened using a combination of endoscopic 
ultrasound (EUS) and computed tomography (CT). An abnormal EUS led to the use of 
EUS-guided fine-needle aspiration, multidetector CT and endoscopic retrograde 
cholangiopancreatography (ERCP). Overall, 29 patients displayed neoplastic lesions 
(25%) and 15 patients underwent surgery. Final pathologic examination demonstrated 6 
high-grade or invasive lesions (PanIN-3, IPMN with carcinoma in situ, pancreatic 
adenocarcinoma), 11 low-grade lesions (PanIN-2 or IPMN), and 6 non-neoplastic 
lesions. Additionally, 6 extrapancreatic lesions were detected through screening, 
including 1 malignant ovarian tumour. However, although abnormalities noted on 
screening prompted surgery, approximately one half of the malignant or potentially 
malignant lesions were detected at surgery and not by the initial screening tests. 

The most recent consensus recommendations were proposed by Participants of the 
Fourth International Symposium of Inherited Diseases of the Pancreas [12]. Among the 
participants, there was a strong agreement that screening as surveillance should only be 
performed within the context of peer-reviewed protocols, with scientific evaluation and 
human subjects protections. These protocols should strictly define who should be 
candidates for screening and the sequence of the used screening techniques. 

Candidates for pancreatic cancer surveillance are [12]: 

• ≥ 3 first-degree, second-degree, or third-degree relatives with pancreatic 
cancer in the same lineage; 

• Known mutation carrier for BRCA1, BRCA2 or p16, with at least one 
first-degree or second-degree relative with pancreatic cancer; 

• A member, ideally a verified germline carrier, of a Peutz-Jeghers 
Syndrome kindred; 

• Two relatives in the same lineage (directly connected) affected with 
pancreatic cancer, at least one a first-degree relative of the candidate; 

• An affected individual with hereditary pancreatitis.  

No consensus could be reached on the most appropriate approach for the surveillance 
of high-risk persons [12]. At present, many centres use endoscopic ultrasound (EUS) as 
their procedure of choice because of its high sensitivity [15]. Above this, EUS is well-
tolerated and has few side effects [16]. However, the accuracy of EUS is highly operator-
dependent (poor inter-observer agreement concerning the interpretation of pancreatic 
EUS in high-risk individuals undergoing screening examinations) [17]. Moreover, EUS is 
not good at distinguishing benign lesions from cancers [18]. 
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No consensus was reached on when to start screening and on the frequency of 
screening.  

In familial pancreatic cancer kindreds, endoscopic surveillance was found to be cost-
effective, with an incremental cost-effectiveness ratio of $16,885/life-year saved [19]. 
Screening was more cost-effective as the probability of dysplasia increased and as the 
sensitivity of EUS and ERCP increased. Screening remained cost-effective if the 
prevalence of dysplasia was greater than 16% or if the sensitivity of EUS was greater 
than 84%. Procedure costs had a limited impact on cost-effectiveness. However, the 
authors cautiously recommended that such surveillance should be performed in centres 
that have experience with endoscopic screening for pancreatic dysplasia. The cost-
effectiveness of repeated screening remains to be determined. 

Recommendation 

• Surveillance of persons at high risk of developing pancreatic cancer should 
only be performed within the context of peer-reviewed protocols (expert 
opinion). 

3.3 DIAGNOSIS 

3.3.1 History and physical exam 

The presenting symptoms of pancreatic cancer may include weight loss, jaundice, 
floating stools, epigastric pain, back pain, dyspepsia, nausea, early satiety and depression. 
Sometimes, pancreatic cancer presents as adult-onset diabetes without predisposing 
features or family history of diabetes, venous thrombosis or acute pancreatitis. 
However, no early alarm symptoms have been described. In fact, many patients are 
asymptomatic until the tumour has reached an incurable stage. 

One prospective cohort study evaluated the diagnostic accuracy of some common 
symptoms of pancreatic cancer in 512 patients with suspected pancreatic disease [20]. 
Jaundice was found to be the most sensitive symptom for pancreatic cancer, while 
weight loss and malabsorption were found to be very specific. 

In a recent Chinese observational trial, preoperative abdominal and/or back pain were 
found to be independent predictors for poor survival (RR 1.90, 95%CI 1.23-2.93, p = 
0.004) [21]. 

At present, a large population-based trial of the Group Health Center for Health 
Studies and Kaiser Permanente Northern California is examining the risk factors for 
pancreatic cancer (http://www.centerforhealthstudies.org/). 

Recommendation 

• Diagnosis of pancreatic cancer should be considered with the presence of 
the following risk factors: adult-onset diabetes without predisposing features 
or family history of diabetes, jaundice, unexplained pancreatitis, rapid weight 
loss and unexplained back pain (expert opinion). 

3.3.2 Conventional imaging 

3.3.2.1 Computed tomography (CT) 

CT scan is considered the cornerstone for the diagnosis (and staging) of pancreatic 
cancer and intraductal papillary mucinous neoplasm (IPMN). Importantly, adequate 
information should be provided to the radiologist about the suspicion of pancreatic 
cancer to allow a correct execution of the CT scan (e.g. with arterial and portal venous 
phase). 

Two systematic reviews were identified examining the role of CT in the diagnosis of 
pancreatic cancer [22, 23]. The review of Bipat et al. was of good quality and was chosen as 
starting point for the search for additional evidence (search date December 2003).  
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Bipat et al. calculated a summary sensitivity and specificity of 91% and 85% respectively 
for helical CT (23 studies) and 86% and 79% respectively for conventional CT (20 
studies) [22]. Three additional prospective observational studies were found [24-26]. 
Sensitivity ranged from 80% to 98%, while specificity ranged from 23% to 88%. All three 
studies suffered from important methodological flaws. 

3.3.2.2 Ultrasonography (US) 

In some cases, US is done for differential diagnostic reasons, which can lead to a final 
diagnosis of pancreatic cancer (e.g. in the case of a pancreatic mass with clear liver 
metastases). However, it cannot be considered the standard imaging technique for the 
diagnosis (and staging) of pancreatic cancer. 

For abdominal US, Bipat et al. calculated a summary sensitivity and specificity of 76% and 
75% respectively (14 studies) [22]. In 62 consecutive patients with a pancreatic tumour, 
Okamoto et al. found a sensitivity of 79% and specificity of 67% for the diagnosis of 
pancreatic cancer by contrast-enhanced US at the vascular image phase (presence of 
tumour vessels) [27]. Sensitivity and specificity at the perfusion image phase (hypo-
enhancement pattern) were 96% and 78% respectively. Rickes et al. found a sensitivity 
and specificity of 67% and 39% respectively for the diagnosis of cystadenocarcinoma by 
conventional US in 31 patients with a cystic pancreatic lesion [28]. Sensitivity and 
specificity were 67% and 96% respectively using echo-enhanced US. 

3.3.2.3 Magnetic resonance imaging (MRI) 

In cases where CT is impossible or contraindicated, MRI can be useful. Especially in the 
differential diagnosis of cystic pancreatic lesions, MRI can be considered. Magnetic 
resonance cholangiopancreaticography (MRCP) followed by dynamic MRI is the 
radiological test of choice for the diagnosis of IPMN [29].  

Bipat et al. included 11 studies on MRI [22]. For diagnosis, summary sensitivity and 
specificity of MRI was 84% and 82% respectively. One additional observational study 
found a sensitivity of 100% and a specificity of 76% [30]. Another study examined the 
diagnostic performance of MRCP for the diagnosis of malignancy in patients with 
obstructive jaundice [31]. Sensitivity and specificity were 65% and 81% respectively. The 
combination of MRCP and MRI increased the sensitivity and specificity to 82% and 94% 
respectively. Finally, Calvo et al. measured MRCP against ERCP as reference standard in 
78 patients with suspected biliopancreatic pathology requiring ERCP [32]. Both sensitivity 
and specificity for the diagnosis of pancreatic malignancy were 100%. 

3.3.2.4 Endoscopic ultrasonography (EUS) 

In patients with a high suspicion of pancreatic cancer, but with a negative abdominal CT, 
an EUS is recommended. One systematic review was found comparing the diagnostic 
value of CT and EUS [23]. Nine studies were found assessing tumour detection. EUS was 
found to be more sensitive than CT, but no meta-analysis was done. Overall, this 
systematic review was of low quality. It was therefore decided to search for original 
prospective cohort studies without a date limit. In total, 15 eligible studies were found 
(see appendix 4). Six studies on conventional EUS were identified [33-38]. Pooled 
sensitivity was 85% (95%CI 82 – 88%), while pooled specificity was 94% (95%CI 91 – 
96%) (see appendix 4). However, inconsistency between these 6 studies was high. In 
addition, 3 studies were identified evaluating the use of perfusional imaging with EUS [34, 

39, 40]. Sensitivity ranged from 91 to 94%, while specificity ranged from 77 to 100%.  

Obtaining a pathological proof of malignancy is advisable in advanced cases or when 
neoadjuvant treatment is planned. EUS-guided fine needle aspiration (FNA) is preferred 
to percutaneous (US- or CT-guided) sampling because of the lower associated risk of 
soiling [41]. However, in patients with advanced disease and liver metastases, US- or CT-
guided liver punction can be considered.  

Eight studies on EUS-FNA were identified [37, 42-48]. Pooled sensitivity was 89% (95%CI 87 
– 91%), again with a high inconsistency (see appendix 4). However, pooled specificity 
was consistently high (99%, 95%CI 97 – 100%).  
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3.3.3 Serum tumour markers 

Three reviews and one guideline were identified examining the role of tumour markers 
in the diagnosis of pancreaticobiliary cancer [49-52]. The review of Goonetilleke et al. [49] 
and the ASCO guideline [52] examined the role of CA 19-9 as a marker of pancreatic 
cancer. Both identified a different body of evidence. Hathurusinghe et al. [50] and Kumar 
et al. [51] reviewed the role of Tumour M2-PK, and both found the same 6 published 
observational studies. No reviews on other tumour markers were identified. Therefore, 
and because of the difference in evidence between the review of Goonetilleke et al. and 
the ASCO guideline (which was of low quality, and therefore not included), it was 
decided to search for original studies without a date limit, focusing on prospective 
cohort studies only. 

In total, 7 eligible prospective cohort studies were identified, of which 2 were included 
in the review of Goonetilleke et al. [49]. Five studies on CA 19-9 were identified [53-57]. 
Meta-analysis of the 4 studies using the upper normal limit as cut-off value (40 U/ml in 
the study of Malesci et al., 37 U/ml in the 3 other studies) showed a summary sensitivity 
of 82% (95%CI 75 – 88%) and specificity of 81% (95%CI 77 – 84%) (see appendix). 
Inconsistency between the 4 studies was high, in particular for the specificity. Urgell et 
al. examined the diagnostic performance of CA 19-9 in 156 patients with a suspicion of 
pancreatic cancer, using a cut-off of 100 U/ml for patients without a pancreatic mass and 
250 U/ml for patients with a pancreatic mass [56]. A sensitivity and specificity of 68% and 
88% respectively was found. 

In case of obstructive jaundice, the sensitivity of CA 19-9 increases, while the specificity 
decreases [49]. Indeed, CA 19-9 may be falsely positive in cases of benign biliary 
obstruction. On the other hand, it can be falsely negative in Lewis a-negative individuals. 

Three studies examined the diagnostic performance of carcinoembryonic antigen (CEA) 
[53, 57, 58]. For the 2 studies using 2.5 ng/ml as cut-off value, summary sensitivity and 
specificity are 61% (95%CI 48 – 72%) and 85% (95%CI 81 – 88%) respectively (see 
appendix) [53, 57]. However, important inconsistency was found between the 2 studies. 
Carr-Locke et al. used a cut-off value of 10 µg/l [58]. Sensitivity was 69%, while specificity 
was 87%. Both sensitivity and specificity were found to be lower in case of obstructive 
jaundice [58]. 

Kuno et al. also studied the diagnostic value of Span-1 and EL-1 [53]. Sensitivity and 
specificity of Span-1 for the diagnosis of pancreatic cancer were 89% and 80% 
respectively. For EL-1, sensitivity and specificity were 51% and 87% respectively. Finally, 
Palsson et al. examined the diagnostic performance of CA 50, and found a sensitivity and 
specificity of 96% and 48% respectively [20]. 

In view of this evidence, serum tumour markers cannot be considered part of the 
routine diagnostic work-up of patients with clinically suspected pancreatic cancer. 
However, in some cases, a reference value at diagnosis can be useful for the monitoring 
of treatment. 

3.3.4 Cyst fluid analysis 

In case of differential diagnosis between benign and (pre)malignant pancreatic cysts, 
EUS-guided cyst fluid analysis (including cytology, amylase and CEA) can be useful. 
However, the clinical consequences are rather limited. 

Van der Waaij et al. published a low-quality systematic review examining the diagnostic 
value of cyst fluid analysis in patients with pancreatic cystic lesions [59]. The authors 
included 12 observational studies of varying but overall poor quality. Both CEA < 5 
ng/ml and CA 19-9 < 37 U/ml were found to be very specific for serous cystadenoma 
and pseudocysts (specificity of 95% and 98% respectively). On the other hand, amylase 
< 250 U/l had a high specificity but low sensitivity for serous cystadenoma, mucinous 
cystadenoma and mucinous cystadenocarcinoma, and thus almost excluded pseudocysts. 
Cytologic examination revealed malignant cells in 48% of mucinous cystadenocarcinoma. 
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Two additional prospective observational studies were identified [60, 61]. However, both 
trials were found to have serious methodological flaws. Khalid et al. included only 
patients with available surgical pathology and/or malignant cytology (partial verification) 
[60], while Shami et al. excluded patients with pseudocysts (important selection bias) [61]. 
Therefore, these results were not included. 

3.3.5 ERCP 

ERCP primarily has a therapeutic purpose in case of obstructive jaundice, and is not 
routinely done for the diagnosis of pancreatic cancer. It can be considered for the 
diagnosis of IPMN [29]. One good systematic review of the AHRQ was found addressing 
the role of ERCP in the diagnosis of malignant strictures and pancreatic cancer [62].  

For the diagnosis of malignant strictures no significant differences were found in 
diagnostic performance between ERCP and MRCP (3 studies with independent 
reference standard, only 1 prospective study; sensitivity 71 – 93% vs. 81 – 86%, 
specificity 92 – 94% vs. 82 – 100%) and between ERCP and EUS (2 studies with 
independent reference standard, only 1 prospective study; sensitivity 75 – 89% vs. 85 – 
89%, specificity 65 – 92% vs. 80 – 96%) [62]. 

For the diagnosis of pancreatic cancer only one prospective study was found comparing 
ERCP to MRCP (sensitivity 70 vs. 84%, specificity 94 vs. 97%) and 2 retrospective 
studies were found comparing ERCP to EUS (no significant differences) [62]. For the 
diagnosis of IPMT, one prospective and one retrospective study compared ERCP to 
EUS. No significant differences were found. 

Sensitivity for detecting malignancy was found to be similar or higher for brush cytology 
vs. bile aspiration cytology (5 studies of which 4 prospective; 33 – 100% vs. 6 – 50%), 
similar for FNA cytology versus brush cytology (3 studies of which 2 prospective; 25 – 
91% vs. 8 – 56%), and similar or higher for forceps biopsy versus brush cytology (6 
studies of which 4 prospective; 43 – 81% vs. 18 – 53%) [62]. 

One additional prospective cohort study, published since the AHRQ report, was found 
[63]. In 60 patients with painless jaundice and a stricture on ERCP but no mass on CT, 
ERCP and brushing had a sensitivity of 40% and a specificity of 100% for the 
differentiation between malignant and benign strictures. 

3.3.6 Positron Emission Tomography (PET) scan 

PET scan can be useful for the differential diagnosis of cystic lesions, and for the 
differential diagnosis of pancreatic cancer and chronic pancreatitis. In a recent KCE 
report, the diagnostic accuracy of PET scan for the detection of pancreatic cancer was 
analysed [64]. Two systematic reviews were discussed in this report [65, 66]. Based on a 
meta-analysis of 9 observational studies, Orlando et al. found a summary sensitivity and 
specificity of 92% (95%CI 87 – 95%) and 68% (95%CI 51% – 81%) respectively after a 
positive CT, 73% (95%CI 50% – 88%) and 86% (95%CI 75% – 93%) respectively after a 
negative CT, and 100% and 68% respectively (results based on a single study) after an 
indeterminate CT [65]. In the HTA-AHRQ 2004 report, PET sensitivity ranged from 71% 
to 100% and specificity from 50% to 100% [66]. 

Seven additional prospective cohort studies, published since the meta-analysis of 
Orlando et al., were identified [24, 25, 55, 67-70]. In the 5 studies that included patients with a 
solid mass, sensitivity ranged from 75% to 97% and specificity from 65% to 88% [24, 25, 67-

69]. The 2 studies that exclusively included patients with a cystic pancreatic mass found a 
sensitivity of 94% and a specificity of 94 – 97% [55, 70]. 

The FNCLCC also identified several observational studies examining the diagnostic 
value of PET scan [71]. Sensitivity ranged from 71 – 92%. Based on the results of these 
studies, the FNCLCC concluded that PET scan is indicated for the differential diagnosis 
of pancreatic cancer and chronic pancreatitis. 
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Recommendations 

• In addition to a history taking and clinical examination, all patients with 
clinically suspected pancreatic cancer should undergo diagnostic imaging 
with abdominal CT (1B recommendation). 

• In patients with a high suspicion of pancreatic cancer and a negative CT 
scan, an EUS is recommended (1B recommendation). 

• When tissue diagnosis of pancreatic cancer is needed to guide treatment, 
imaging-guided FNA is recommended (1B recommendation). 

• Diagnostic imaging with US, MRI, ERCP or PET scan should be considered in 
specific cases (see text) of clinically suspected pancreatic cancer (1C 
recommendation). 

• Serum tumour markers are not part of the routine diagnostic work-up of 
patients with clinically suspected pancreatic cancer (1C recommendation). 

• EUS-guided cyst fluid analysis, including cytology, amylase and CEA, can be 
useful in the differential diagnosis between benign and (pre)malignant 
pancreatic cysts (2C recommendation). 

3.4 STAGING 

3.4.1 CT 

By allowing the detection of liver metastases and/or vascular invasion, CT scan is the 
definite imaging technique in many cases, provided that the liver is at least imaged in the 
arterial and portal venous phase. Two systematic reviews were identified assessing the 
staging accuracy of CT [22, 23]. Bipat et al. found 32 studies with helical CT and 12 studies 
with conventional CT [22]. For the determination of resectability, a summary sensitivity 
of 81% and 82% was calculated for helical CT and conventional CT respectively, while 
the summary specificity was 82% and 76% respectively. 

Dewitt et al. identified 11 studies comparing CT to EUS for the staging of pancreatic 
cancer [23]. For T staging, 4 out of 5 studies found EUS to be superior. Also for N 
staging, 5 out of 8 studies found EUS to be superior. For determining the resectability, 
the 4 identified studies found inconsistent results. 

In addition to these 2 systematic reviews, 3 recent observational studies were identified. 
Li et al. found a sensitivity and specificity of 93% and 94% respectively for the 
determination of resectability [72]. Imbriaco et al. found a comparable sensitivity (92%), 
but a slightly lower specificity (86%) [26]. For the diagnosis of liver metastases, Satoi et al. 
found a sensitivity of 88% and a specificity of 89% [73]. All three trials had important 
methodological limitations. 

3.4.2 Ultrasonography 

US is sometimes used to identify patients with non-resectable tumours, mainly based on 
the presence of liver metastases. Bipat et al. identified 6 observational studies examining 
the diagnostic accuracy for determining the resectability of pancreatic tumours with US 
[22]. A summary sensitivity of 83% was calculated, while the summary specificity was 63%. 
The latter was significantly lower compared with the specificity for helical CT (p = 
0.0011). 

No additional studies of acceptable quality were identified. 

3.4.3 MRI 

As stated above (see chapter 3.3.2.3), MRI can be useful in cases where CT is impossible 
or contraindicated. Bipat et al. identified 7 trials examining the diagnostic accuracy for 
determining the resectability of pancreatic tumours with MRI [22]. A summary sensitivity 
and specificity of 82% and 78% respectively was found. 

One additional observational study found a sensitivity and specificity of 75% and 71% 
respectively for the diagnosis of liver metastases with MRI [30]. Sensitivity for N staging 
was 15%. This trial had important methodological limitations. 
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3.4.4 Endoscopic ultrasonography 

EUS can be useful for the detection of small tumours or IPMN, especially if uncertainty 
exists with CT (and/or MRI). Three systematic reviews on EUS were identified. In a 
Medline search limited to English-language literature, van Vliet et al. identified 11 studies 
[74]. Median accuracy for T staging was 79% (range 69-93%, 8 studies). For N staging, 
median sensitivity and specificity both were 63%. Puli et al. identified 29 studies 
examining the diagnostic accuracy of EUS in the diagnosis of vascular invasion in patients 
with pancreatic and periampullary cancer [75]. Pooled sensitivity and specificity were 73% 
and 90% respectively. Finally, Dewitt et al. found EUS to be superior to CT for T and N 
staging (see chapter 3.4.1) [23]

.
 
 

3.4.5 PET scan 

PET scan has only a limited role in the staging of pancreatic cancer. In patients with an 
option for curative treatment after conventional staging, PET(/CT) scan may be 
considered for the staging of lymph nodes (loco-regional, distal or all lymph nodes) and 
distant sites other than lymph nodes. In the KCE report on PET scan [64], one systematic 
review was discussed on the diagnostic accuracy in detecting pancreatic metastatic 
disease [66]. A trend towards higher sensitivity (PET: range 46 – 92%; CT: range 18 – 
76%; EUS 93%; US 67%) but lower specificity (PET: range 50 – 100%; CT: range 25 – 
100%; EUS 75%; US 100%) than the comparators was found. The FNCLCC referenced 
one observational study, reporting a sensitivity and specificity of 97% and 95% 
respectively for the detection of liver metastases [71]. Two recent observational studies 
both found a sensitivity of 81% and specificity between 88% and 100% for the detection 
of distant metastases [25, 76]. 

3.4.6 ERCP 

No adequate studies or guidelines were identified addressing the role of ERCP in the 
staging of pancreatic cancer. 

3.4.7 Diagnostic laparoscopy and/or laparoscopic ultrasonography  

Laparoscopy (and/or LUS) can be useful to detect small peritoneal and/or small liver 
metastases. It can be considered before resection or if neoadjuvant treatment is 
planned. One narrative review based on a Medline search was identified [77]. Inconsistent 
results were reported between the identified studies in this review, which consisted 
mostly of case series or retrospective studies. Moreover, comparison between the 
studies was found to be difficult because of different regimens in performing CT scan, 
leading to different resectability rates.  

No additional good prospective cohort studies were found. 

3.4.8 Explorative laparotomy 

Despite the availability of good diagnostic and staging techniques, final assessment of the 
resectability of a pancreatic tumour is often only possible during surgery, and an 
important number of pancreatic cancers will be found to be unresectable [78]. No 
prospective studies were found evaluating the staging accuracy of explorative 
laparotomy. In view of the associated morbidity, it cannot be routinely recommended as 
a staging procedure. 
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Recommendations 

• In patients with pancreatic cancer, abdominal CT with intravenous contrast 
should be performed routinely. The liver should at least be imaged in the 
arterial and portal venous phase (1B recommendation). 

• In selected patients with pancreatic cancer, EUS and diagnostic laparoscopy 
can be considered (2C recommendation). 

• In patients with pancreatic cancer with an option for curative treatment 
after conventional staging, PET(/CT) scan may be considered for the staging 
of lymph nodes (loco-regional, distal or all lymph nodes) and distant sites 
other than lymph nodes (2C recommendation). 

• Ultrasonography and MRI are not routinely recommended as staging 
procedures in patients with pancreatic cancer, but can be considered in 
specific cases (2C recommendation). 

• In patients with pancreatic cancer, the results of the diagnostic and staging 
workup should be discussed during a multidisciplinary team meeting to 
guide further treatment (expert opinion). 

3.5 NEOADJUVANT TREATMENT 

The CCO guideline identified only one underpowered RCT published in abstract form 
[79]. Forty-two patients with potentially resectable pancreatic cancer were randomised 
to preoperative CRT with gemcitabine and accelerated hyperfractionated RT (n = 23) 
or surgery alone (n = 19) [80]. No significant survival benefit was detected for patients 
who received preoperative CRT. 

No additional completed RCTs comparing neoadjuvant treatment to surgery alone and 
published after the CCO guideline were identified. However, one ongoing RCT was 
found [81]. 

One phase II trial was found comparing neoadjuvant gemcitabine alone (n = 24) to 
gemcitabine and cisplatin (n = 26) in patients with potentially resectable pancreatic 
cancer [82]. Resection rate was higher in the combination group (70% vs. 38%), as was 
the 1-year survival (62% vs. 42%). No statistics were provided in this study. 
Observational studies also suggest the potential of CRT to downstage unresectable [83, 

84] or borderline resectable locally advanced pancreatic tumours [85, 86]. Evaluation of 
resectability is recommended after 2 – 3 months of treatment with CRT in these 
patients. 

Recommendation 

• Neoadjuvant treatment is not recommended in patients with resectable 
pancreatic cancer outside clinical trials (2C recommendation). 

• In patients with borderline resectable locally advanced pancreatic cancer, 
treatment with chemotherapy or chemoradiotherapy can be considered. 
Evaluation of resectability is recommended after 2 – 3 months (2C 
recommendation). 

3.6 SURGICAL TREATMENT WITH CURATIVE INTENT 

No good-quality guidelines were found addressing the role of surgical treatment with 
curative intent in patients with pancreatic cancer. Therefore, no date limit was used 
during the search for additional evidence. 

3.6.1 Preoperative biliary drainage 

Four systematic reviews were found comparing preoperative biliary drainage (PBD) to 
no drainage in patients with obstructive jaundice resulting from tumours [87-90]. Two 
reviews only included RCTs on preoperative endoscopic stenting (internal drainage) [87, 

88], while the 2 other reviews included RCTs on internal and external drainage [89, 90]. No 
additional RCTs were identified, but one ongoing RCT was found [91]. 
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Aly et al. [90] and Sewnath et al. [89] found a comparable body of evidence on 
preoperative internal and external drainage, but the most recent of these 2 reviews was 
the most complete and of higher quality [89]. Above this, Sewnath et al. performed a 
meta-analysis [89]. Therefore, only these results will be discussed. Five RCTs were 
identified, while the study of Lygidakis et al. was not considered a RCT [92]. Meta-analysis 
of these 5 RCTs showed no difference in overall mortality between PBD and no PBD 
(OR 1.19, 95%CI 0.63 – 2.23, p = 0.60) [89]. However, the overall complication rate was 
significantly higher in the PBD group (OR 1.99, 95%CI 1.25 – 3.16, p = 0.004). The 
authors therefore concluded PBD not to be beneficial [89]. 

Mumtaz et al. [87] and Saleh et al [88] both identified 2 RCTs comparing preoperative 
endoscopic stenting to no stenting [92, 93]. No difference was found in the overall, pre-
surgical and post-surgical mortality [87]. There were significantly more pre-surgical 
complications in the stented group (OR 43.75, 95%CI 2.51 – 761.84, p = 0.01), but 
significantly less post-surgical complications (OR 0.45, 0.22 – 0.91, p = 0.03). Overall 
complication rate did not differ significantly (OR 0.50, 95%CI 0.01 – 23.68, p = 0.70). 
Therefore, the authors concluded that the evidence did not support or refute 
endoscopic biliary stenting [87]. 

Recommendation 

• Preoperative biliary drainage is not routinely recommended in patients with 
resectable pancreatic cancer and obstructive jaundice (1B 
recommendation). 

3.6.2 Radical pancreatic resection and lymphadenectomy 

3.6.2.1 Resectability criteria 

No universally accepted resectability criteria exist for patients with pancreatic cancer. 
Therefore, decisions about treatment and resectability always need to involve 
multidisciplinary discussion. However, although the NCCN guidelines were found to be 
of insufficient quality, their resectability criteria were considered very relevant and were 
adopted for our guidelines (Table 7) [94]. 

Clearly, the following characteristics render a pancreatic tumour unresectable: distant 
metastases, lymph node metastases beyond the field of resection, superior mesenteric 
vein (SMV) and/or portal occlusion, and superior mesenteric artery (SMA), celiac and/or 
hepatic artery encasement. Indeed, the evidence on pancreatic resection with arterial 
reconstruction in patients with pancreatic cancer and arterial involvement is limited to 
small (retrospective) case series [95-97] or subsets of case series [98-101]. Reported results 
are disappointing with a considerable postoperative mortality and a median survival 
ranging from 12 to 20 months in selected cases (if reported). Therefore, pancreatic 
resection with arterial reconstruction is not recommended in patients with pancreatic 
cancer whom major arteries (arteria hepatica, arteria mesenterica superior, truncus 
coeliacus) are involved. Importantly, in patients with an aberrant right hepatic artery (in 
up to 12% of cases [102]) running through an otherwise resectable tumour, arterial 
reconstruction is possible [103]. 

Venous invasion is not considered a contra-indication for surgery, provided a R0 
resection can be achieved. Tumours with limited involvement of the inferior vena cava, 
severe unilateral SMV and/or portal impingement, or a short segment SMV occlusion 
are considered borderline resectable (Table 7). Siriwardana et al. pooled the results of 
52 studies, including 1 RCT, involving 1646 patients undergoing pancreatic resection 
with portal–superior mesenteric vein resection for pancreatic cancer [102]. Median 
survival was 13 months, while 1-year and 5-year survival were 50% and 7% respectively. 
Median postoperative morbidity rate was 42%. In 67% of patients nodal metastases 
were found. Siriwardana et al. included data of only 1 RCT (see chapter 3.6.2, Lygidakis 
et al. [103]). No additional RCTs were identified by our search. 
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Table 7. NCCN resectability criteria for pancreatic tumours [94]. 
Resectable tumours 
No distant metastases 
Clear fat plane around celiac and superior mesenteric arteries (SMA) 
Patent * superior mesenteric vein (SMV)/ portal vein 
 
Borderline resectable tumours 
Head/body 
Severe unilateral SMV/portal impingement * 

Tumour abutment * on SMA 
Gastroduodenal artery encasement * up to origin at hepatic artery 
Tumours with limited involvement of the inferior vena cava (IVC) 
SMV occlusion, if of a short segment, with open vein both proximally and distally 
Colon or mesocolon invasion 
 
Tail 
Adrenal, colon or mesocolon, or kidney invasion 
 
Unresectable tumours 
Distant metastases 
Metastases to lymph nodes beyond the field of resection 
 
Head 
SMA, celiac encasement 
SMV/portal occlusion 
Aortic, IVC invasion or encasement 
Invasion of SMV below transverse mesocolon $ 

 
Body 
SMA, celiac, hepatic encasement 
SMV/portal occlusion 
Aortic invasion 
 
Tail: 
SMA, celiac encasement 
Rib, vertebral invasion 
* No uniform and generally accepted definition exists for patency, impingement, abutment or 
encasement. 
$ I.e. bifurcation of the splanchnic branches. 

3.6.2.2 Resectable tumours 

No randomised trials compared surgical resection to no resection or to other 
treatment modalities in patients with resectable pancreatic cancer. However, surgical 
resection remains the only potentially curative option in patients with resectable 
pancreatic cancer. The nature and extent of the surgery depend on the localisation and 
size of the tumour. Tumours of the pancreatic body and tail are treated with a distal 
pancreatectomy, although many of these tumours cause symptoms late in their 
development and are therefore advanced at diagnosis and commonly unresectable. 
Patients with tumours of the pancreatic head are treated with 
pancreaticoduodenectomy (PD) (the so-called ‘Whipple-procedure’). In some cases, 
more radical procedures, such as total pancreatectomy (e.g. in patients with extensive 
IPMN involving the whole pancreas), are needed [29, 104, 105]. 

The extent of lymphadenectomy during PD can be defined as standard, radical or 
extended radical [106]. According to an international consensus panel, standard 
lymphadenectomy can be defined as a regional lymphadenectomy around the duodenum 
and pancreas with a partial (right) skeletonization of the superior mesenteric artery and 
celiac trunk (see appendix 5 for lymph node stations) [107].  
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During a radical lymphadenectomy, a regional (standard) lymphadenectomy is extended 
with a skeletonization of the hepatic arteries, of the superior mesenteric artery 
between the aorta and inferior pancreaticoduodenal artery, and of the celiac trunk, and 
a dissection of the anterolateral aspect of the aorta and of the inferior vena cava 
including the Gerota’s fascia (see appendix 5). Finally, an extended radical 
lymphadenectomy extends a radical lymphadenectomy with a clearance of the anterior 
aorta between the diaphragmatic hiatus (around the celiac trunk) and the origin of the 
common iliac arteries (see appendix 5). 

One good-quality systematic review comparing standard to (extended) radical 
lymphadenectomy was identified, including 4 RCTs [106]. Meta-analysis of the 3 RCTs 
published in full-text – only taking into account patients with pancreatic cancer – 
revealed no significant differences in overall survival (HR 0.93, 95%CI 0.77 – 1.13, p = 
0.48) or postoperative morbidity [106]. Importantly, definitions of standard and 
(extended) radical lymphadenectomy differed across the included studies. The authors 
concluded (extended) radical lymphadenectomy not to be beneficial. No additional 
RCTs were identified by our search.  

Based on this evidence, it is also clear that if peroperative exploration shows that a 
standard lymphadenectomy is insufficient (because of involvement of lymph nodes 
beyond the resection field), surgery becomes palliative. 

3.6.2.3 Borderline resectable tumours 

One small Japanese RCT was identified comparing radical resection 
(pancreaticoduodenectomy or distal pancreatectomy with dissection of the regional 
lymph nodes) to 5-FU-based CRT in patients with resectable locally advanced pancreatic 
cancer [108]. Criteria for resectability included invasion of the pancreatic capsule without 
involvement of the superior mesenteric artery or the common hepatic artery, and 
absence of distant metastasis. Patients treated with radical resection had a significantly 
better 1-year survival (62% vs. 32%, p = 0.05) and mean survival (> 17 months vs. 11 
months, p < 0.03) [108]. Lygidakis et al. compared radical resection (mono-bloc spleno-
pancreatic and vascular resection) to palliative gastro-biliary bypass in patients with 
pancreatic head carcinoma and portal-mesenteric venous invasion [103]. Both treatment 
groups were also treated with adjuvant locoregional chemoimmunotherapy. Patients 
undergoing radical resection had a significantly higher 2-year (81% vs. 0%, p = 0.0001) 
and 5-year survival (19% vs. 0%, p = 0.0001). No RCTs were found comparing radical 
resection to other treatment modalities for patients with less advanced pancreatic 
cancer. 

Recommendation 

• Patients with resectable pancreatic cancer who are fit for surgery should 
undergo radical pancreatic resection (pancreaticoduodenectomy for 
pancreatic head tumours, distal pancreatectomy for pancreatic body and tail 
tumours) and standard lymphadenectomy with the intent of a R0 resection  
(1C recommendation).  

• Radical and extended radical lymphadenectomy are not recommended 
during pancreatic resection (1B recommendation). 

• Pancreatic resection with arterial reconstruction is not recommended in 
patients with pancreatic cancer in whom major arteries (arteria hepatica, 
arteria mesenterica superior, truncus coeliacus) are involved (2C 
recommendation). 

• Venous invasion is not a contra-indication for surgery (2C recommendation). 

• In left-sided tumours, local invasion of the splenic artery and/or vein is not a 
contraindication for resection (expert opinion). 
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3.6.3 Reconstruction after pancreaticoduodenectomy 

3.6.3.1 Pylorus preservation vs. antrectomy 

Compared to a standard Whipple PD, a pylorus-preserving PD involves a less extensive 
dissection, leaving the stomach and pylorus intact. Theoretically, this may result in 
decreased blood loss, operating time and postoperative complications. Three systematic 
reviews were identified comparing standard Whipple to pylorus-preserving PD in 
patients with pancreatic or periampullary cancer [109-111]. The two most recent reviews 
are of high quality [109, 110]. Both reviews included the same 6 RCTs and performed a 
meta-analysis. Although different methods were used to pool the data, both reviews 
found no difference in overall postoperative mortality and morbidity. However, pylorus-
preserving PD was associated with a shorter operating time and reduced blood loss [109, 

110]. No additional RCTs published since 2006 were found. 

Recommendation 

• The choice between standard and pylorus-preserving 
pancreaticoduodenectomy (PD), both equivalent techniques, should be 
based on individual surgeon preference (1B recommendation). 

3.6.3.2 Pancreaticoenteric anastomosis 

Pancreaticoduodenectomy is associated with a high postoperative morbidity, with 
leakage from the pancreatic anastomosis being the most important cause of morbidity 
[112]. The reported incidence of pancreatic fistula or leakage ranges from 2 to 28%, and 
the mortality risk from a major pancreatic fistula may be as high as 28%. Several RCTs 
compared different techniques of pancreatic anastomosis [113-120], with 
pancreaticojejunostomy (PJS) and pancreaticogastrostomy (PGS) being the most 
frequently used techniques. 

A recent systematic review [113] identified only one RCT comparing PJS to PGS after PD 
[121]. Pooled analysis of this RCT with the results of 10 observational trials showed a 
higher rate of pancreatic fistula (RR 2.62, 95%CI 1.91 – 3.60), a higher overall morbidity 
rate (RR 1.43, 95%CI 1.26 – 1.61) and mortality rate (RR 2.51, 95%CI 1.61 – 3.91) after 
PJS reconstruction [113]. Two additional RCTs were identified by our search [114, 115]. In 
contrast to the results of McKay et al. [113], pooled analysis of the 3 published RCTs 
showed no difference in the rate of pancreatic fistula (RR 1.15, 95%CI 0.74 – 1.80, p = 
0.53), postoperative complications (RR 1.03, 95%CI 0.82 – 1.29, p = 0.80) or mortality 
rate (RR 0.91, 95%CI 0.38 – 2.18, p = 0.83) (see appendix 4 for forest plots). 

Recommendation 

• The choice between pancreaticojejunostomy and pancreaticogastrostomy, 
both equivalent techniques of pancreatic anastomosis after 
pancreaticoduodenectomy, should be based on individual surgeon 
preference (1B recommendation). 

3.6.4 Role of laparoscopy 

One narrative review based on a Medline search was identified [77]. No RCTs were 
found. Experiences with laparoscopic pancreaticoduodenectomy were reported to be 
negative, with longer operative time and hospital stay [77]. Laparoscopic left 
pancreatectomy seems to be more promising, especially for cystic tumours. Croce et al. 
reported less operative time and postoperative stay, a faster recovery, and few 
pancreatic fistulas [77]. However, these data are based on observational studies only. 

Recommendation 

• Laparoscopic pancreatic resection with curative intent is strictly 
investigational (2C recommendation). 
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3.6.5 Relation volume-outcome 

Two systematic reviews were found examining the relation between volume and 
outcome for pancreatic surgery [122, 123]. Halm et al. identified 10 trials examining 
associations between hospital volume and death [122]. Nine of these studies found a 
significant volume-outcome relation, with a median absolute difference in mortality rate 
for high vs. low-volume hospitals of 13 deaths per 100 cases (range 3.0 – 17.9). The 
median number of cases per year in high-volume hospitals was 20 (range 3 – 200). 

Killeen et al. also found a large volume effect based on the results of 11 studies [123]. A 
number-needed-to-treat of 10 – 15 patients was calculated for a high-volume provider 
to prevent one death. 

One Belgian nation-wide study was identified [124]. Analysis of 1794 
pancreaticoduodenectomies performed between 2000 and 2004 in all 126 Belgian 
hospitals showed a significant relationship between the annual number of 
pancreaticoduodenectomies per hospital and the mortality rate (p = 0.005). The 
mortality rate for hospitals performing more than 10 pancreaticoduodenectomies 
annually was 5.4% (compared to 10.7% for hospitals performing 10 or fewer 
pancreaticoduodenectomies annually; p < 0.001). 

Importantly, the outcome of patients with pancreatic cancer is not only influenced by 
the volume of pancreaticoduodenectomies, but also by other factors, such as the 
surgeon’s training, the availability of multidisciplinary expertise and adequate facilities.  

Recommendation 

• Pancreatic oncologic surgery should be restricted to high-volume centres in 
which a multidisciplinary expertise and adequate facilities are available (1C 
recommendation). 

3.7 HISTOPATHOLOGIC EXAMINATION 

A limited number of observational studies showed the benefits of a standardized 
protocol for the examination of a pancreatic carcinoma resection specimen. 
Standardized pathologic evaluation resulted in a higher rate of R1 resections [125, 126] and 
improved lymph node identification [127]. Several guidelines were found for the 
histopathological examination and reporting of pancreatic carcinoma resection 
specimens [128-130]. Although none of these were found to be of sufficient quality, they 
were used as starting point for the preparation of this chapter. In contrast to the other 
search questions, the search for additional primary studies was not restricted to 
systematic reviews, RCTs or prospective cohort studies. 

Importantly, in the literature no uniform definition of R0 resection was found [129, 131-133]. 
For our guidelines, we adopt the definition of the Royal College of Pathologists [129, 133]: 
margins histologically positive for disease or with cancer at less than 1 mm from a 
margin are not considered a R0 resection. This definition is not in line with the UICC’s 
definition (R0: no residual tumour; R1: microscopic residual tumour; R2: macroscopic 
residual tumour) [138]. 

3.7.1 Specimen handling  

The type of resection specimen (e.g. standard Whipple’s pancreaticoduodenectomy 
[PD], pylorus-preserving PD, left pancreatectomy, etc.) should first be recorded [129]. 
The specimen should preferably be examined immediately after resection in the fresh 
and unfixed state, after opening of the duodenum and/or stomach [129, 130]. In case of a 
Whipple resection, the posterior surface (retroperitoneal margin) of the pancreas and 
the groove of the vena mesenterica superior (uncinatus margin) should be inked. The 
anterior surface can also be inked (in a different colour) [128, 129, 133]. Probing of the bile 
duct and/or main pancreatic duct from the resection margin into the duodenum can aid 
the section. This will allow cutting the pancreas open horizontally along the probe(s) 
from the pancreatic resection margin up to the duodenum [130]. This will allow 
identification of the tumour, which often leads to stenosis of the ducts.  
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Finally, the specimen should be pinned on a cork plate in an anatomically correct 
position and fixed at least overnight [128, 129]. Alternatively, serial slicing of the entire 
pancreatic head perpendicular to the longitudinal axis of the duodenum can be 
performed [133]. Subsequently, tissue for histological examination is removed.  

3.7.2 Gross examination 

All components of the resection specimen (pancreas, duodenum, stomach, etc.) should 
be measured [128-130]. Gross inspection also includes the description of the presence of a 
tumour, which may be difficult to distinguish macroscopically from chronic pancreatitis 
[128].  

The tumour site, bile duct, pancreatic head, body or tail and probable site of origin 
should be recorded [128-130] to be sure that it is the pancreas and to exclude ampullary 
carcinomas (a neoplasm centered in the region of the ampulla), the latter having a 
significantly better prognosis. The term peri-ampullary carcinoma is used for neoplasms 
in an advanced stage for which it is not possible to define the precise site of origin. The 
presence of adenomatous changes in the ampulla can help to make the distinction.  

The macroscopic appearance of the tumour should be noted [130]. Features such as cyst 
formations, papillary (intraductal) tumour components or ectatic, mucin-filled duct 
segments, should be recorded, since they are diagnostic of specific types of pancreatic 
tumours with a generally better prognosis, e.g. mucinous cystic tumour, IPMT, etc.  

In case of cystic tumours it is important to describe the relationship with the main 
pancreatic ducts. 

Tumour size should be measured at least recording the maximum diameter of the 
tumour [128-130]. Tumour size is an independent prognostic factor. In a recent meta-
analysis, Garcea et al. found a prolonged median survival for tumours less then 2 cm (8 
studies; OR 2.52, 95%CI 1.95 – 3.29, p < 0.001) [134]. This was confirmed by several 
additional prognostic studies [21, 131, 135, 136], but not by others [132, 137]. 

In case of mucinous cystic tumours and IPMT particular care should be taken to sample 
the tumour extensively, in order not to miss the invasive component. 

The number of lymph nodes should be recorded. All dissected lymph nodes should be 
embedded for adequate staging [128]. Nodes should be classified according to their 
anatomical site, namely (1) nodes attached to the pancreas 
(superior/inferior/anterior/posterior), (2) hepatic, celiac artery or superior mesenteric 
artery nodes, (3) paraaortic nodes and nodes around the inferior mesenteric artery and 
(4) splenic nodes or perigastric nodes. 

Finally, the distance from the tumour to the margins (pancreatic transection margin, 
retroperitoneal margin, the resection margin of the bile duct) should be assessed 
macroscopically [129]. 

3.7.3 Microscopic examination 

Microscopic examination includes the histological type (e.g. ductal adenocarcinoma, 
intraductal papillary-mucinous carcinoma, pancreatoblastoma, etc.), the tumour 
differentiation (according to the WHO principles), the tumour size (see above), intra- 
and extrapancreatic extent, the status of the margins, the lymph node status, the 
presence of vascular or perineural invasion, and the presence of distal spread [128-130]. 

Histological grading (well, moderately or poorly differentiated) is an independent 
prognostic factor. Well-differentiated tumours were found to have a prolonged median 
survival (19 studies; OR 2.40, 95%CI 1.69 – 3.41, p < 0.001) [134]. This was confirmed by 
Howard et al. [131] and Yekebas et al. [138], but not by Tani et al. [139]. 

Resection margins include pancreatic transection margin, posterior (retroperitoneal) 
resection margin, the resection margin of the bile duct, and the proximal duodenal 
margin in case of pylorus-preserving PD. The pancreatic transection margin and/or the 
common bile duct margin are to be evaluated intraoperatively on frozen sections.  
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Most important is the posterior resection margin (defined as the retroperitoneal 
peripancreatic fatty tissue adjacent to the pancreatic tissue). Distance should be 
recorded microscopically. 

After left pancreatectomy the resection margin toward the head of the pancreas should 
be examined. It should be evaluated intraoperatively on frozen sections to determine 
whether it is tumour free. 

The microscopic resection margin involvement was found to be an independent 
prognostic factor. Garcea et al. found a prolonged median survival for patients having 
undergone a R0 resection (11 studies; OR 3.00, 95%CI 2.15 – 4.17, p < 0.001) [134]. 
Howard et al. found similar although less pronounced results (HR 1.39, 95%CI 1.02 – 
1.90, p = 0.03) [131]. However, these results were not confirmed by 3 more recent 
studies [132, 139, 140]. Westgaard et al. found involvement of the retroperitoneal margin to 
be an indicator of poor prognosis after resection with curative intent (R0 and R1) (HR 
1.89, 95%CI 1.16 – 3.08, p = 0.01) [141]. As stated above, margins histologically positive 
for disease or with cancer at less than 1 mm from a margin are considered not to be an 
R0 resection [129, 133]. 

An additional independent prognostic factor is the lymph node status. A negative lymph 
node status was found to be associated with a better median survival (24 studies; OR 
2.09, 95%CI 1.69 – 2.60, p < 0.001 [134]. This was confirmed by several other studies [21, 

132, 136, 137]. Above this, three studies found the lymph node ratio (LNR, proportion of 
metastatic to examined lymph nodes) to be another prognostic factor [142-144].  

Several large population-based studies also found the number of lymph nodes examined 
to be a prognostic factor, with a minimal number of 10 and an optimal number of lymph 
nodes examined between 12 and 15 [144-146]. Finally, Yekebas et al. found nodal micro-
involvement (immunostaining with Ber-EP4) to be a prognostic factor [138]. 

Perineural and vascular invasion are less pronounced prognostic factors. Garcea et al. 
found the absence of perineural invasion to be associated with a prolonged median 
survival (12 studies; OR 2.37, 95%CI 1.77 – 3.18, p < 0.001) [134]. However, this was not 
confirmed by Tani et al. [139]. No significant association was found between blood vessel 
invasion and median survival (OR 1.88, 95%CI 0.89 – 3.49, p = 0.097) [134]. This was 
confirmed in 2 additional studies [137, 139]. On the contrary, 3 other studies found blood 
vessel invasion to be a prognostic factor [21, 135, 136]. 

Many molecular markers are under evaluation at present [147]. Overall, conflicting 
evidence exists on their use as prognostic indicators. Therefore, their use is strictly 
investigational. 

3.7.4 Frozen section diagnosis 

Intra-operative frozen section diagnosis is often used to histologically confirm the 
primary diagnosis, to assess the resection margins, or to confirm the presence of 
malignancy in a potentially metastatic nodule in the liver, peritoneum or a lymph node 
[129]. Observational (retrospective) studies have shown frozen section examination to be 
accurate in the majority of cases [148, 149]. However, some important pitfalls are 
associated with frozen section diagnosis. First, it can be difficult to determine malignancy 
vs. benignity of ductal structures present in the microscopic field, e.g. because of 
crushing artefacts (in case of stapling) or cautery artefacts [149]. Second, the pathologist 
can be confronted with true cytologic atypia in a resection margin. An important 
question than is if the creation of a further margin is necessary. In case of PanIN-3 
lesions at the pancreatic resection margin (see definitions in appendix 7), a new margin 
will need to be taken if technically feasible [149, 150]. 
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Recommendations 

• A standardized protocol for the examination of a pancreatic carcinoma 
resection specimen is recommended (1C recommendation). 

• The retroperitoneal margin of the pancreas should be inked before fixation 
of the resection specimen (expert opinion). 

• In the literature, no consensus exists on the definition of a R0 resection. In 
the present guideline, margins histologically positive for disease or with 
cancer at less than 1 mm from a margin are considered not to be a R0 
resection (expert opinion). 

• Gross examination of the resection specimen includes (1C 
recommendation): 

- the measurement of all components; 
- the description of the presence of a tumour; 
- the tumour site and probable site of origin; 
- tumour size (at least maximum diameter); 
- number of lymph nodes; 
- distance to the nearest margin. 

• Microscopic examination includes (1C recommendation): 
- histological type; 
- tumour differentiation; 
- tumour size; 
- status of the margins; 
- lymph node status; 
- presence of local invasion; 
- presence of vascular or perineural invasion; 
- presence of distal spread. 

3.7.5 Staging systems 

Currently, two different staging systems are available for the classification of pancreatic 
tumours: the International Union Against Cancer (UICC) or TNM classification [151] and 
the Japanese Pancreas Society (JCS) classification [152] (see appendix 6). Obviously, the 
most widely used classification in Europe is the UICC classification. The most important 
differences with the JCS classification are the tumour staging (according to tumour size 
in the JCS classification vs. according to tumour extension in the UICC classification) 
and the nodal staging (according to 3 lymph node regions in the JCS classification vs. 
according to the presence of lymph node metastasis or not in the UICC classification). 
Retroperitoneal serosal – portal vein invasion is also taken into account in the JCS 
classification. 

In view of the widespread use in Europe, the use of the UICC classification is 
recommended for the staging of pancreatic cancers in Belgium. 

3.8 ADJUVANT TREATMENT 

The CCO guideline identified 6 randomised comparisons between surgery followed by 
adjuvant chemotherapy and surgery alone, including the recently published results of the 
CONKO-001 trial [79, 153]. Pooled analysis showed a significant reduction in 2-year 
mortality in favour of adjuvant chemotherapy, with a risk ratio of 0.85 (95%CI 0.75 – 
0.98, p=0.03). However, in this pooled analysis the results of the GITSG trial were also 
included, which is in fact a comparison of postoperative chemoradiotherapy followed by 
chemotherapy to surgery alone [154].  
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Moreover, in the ESPAC1 study the ‘adjuvant chemotherapy group’ comprised both the 
chemotherapy arm and the chemoradiotherapy + chemotherapy arm, while the ‘no 
adjuvant chemotherapy group’ comprised the observation (i.e. surgery only) arm and 
the chemoradiotherapy arm [155]. These results were included as such in the pooled 
analysis by the CCO [79].  

Finally, the study of Kosuge et al. was not included in the pooled analysis, because of the 
absence of sufficient survival data at two years [156]. No additional RCTs were identified 
by our literature search. 

Three randomised comparisons of postoperative CRT and surgery alone were identified 
by the CCO [79]. Pooled analysis of these 3 trials combined with the results of the 
GITSG trial showed no difference in 2-year mortality, with a risk ratio of 0.94 (95%CI 
0.75 – 1.20, p=0.64). Again, in the ESPAC1 study the ‘adjuvant chemoradiotherapy 
group’ comprised both the chemoradiotherapy arm and the chemoradiotherapy + 
chemotherapy arm, while the ‘no adjuvant chemoradiotherapy group’ comprised the 
observation (i.e. surgery only) arm and the chemotherapy arm [155]. These results were 
included as such in the pooled analysis by the CCO [79]. No additional RCTs were 
identified by our search. 

CCO also identified 2 trials comparing postoperative chemoradiotherapy followed by 
chemotherapy to surgery alone [79]. Kalser et al. reported a significant survival benefit in 
favour of split-course RT with 5-FU, followed by maintenance 5-FU (2-year overall 
survival 43% vs. 18%) [154]. In the ESPAC1 trial, 5-year overall survival was 13% for the 
treatment group compared to 11% for the observation group [155]. 

One RCT compared postoperative CRT to postoperative chemotherapy [155]. Five-year 
survival (29% vs. 7%) and median survival (21.6 vs. 13.9 months) were higher in the 
chemotherapy group [79]. One ongoing RCT was identified, comparing adjuvant 
gemcitabine to adjuvant gemcitabine-based CRT after R0 resection of pancreatic head 
cancer [157]. 

Several additional RCTs were identified, comparing different adjuvant chemotherapy 
regimens [158], different adjuvant CRT regimens [159], and 2 regimens of chemotherapy 
before and after adjuvant CRT [160]. One underpowered and low-quality RCT compared 
adjuvant 5-FU-based CRT to gemcitabine-based CRT [159]. No significant differences in 
median survival (17.2 vs. 12.1 months, p=0.84) or time-to-progression (14.3 vs. 10.8 
months, p=0.80) were found. Gemcitabine-based CRT was associated with more 
toxicity [159]. Regine et al. compared 5-FU with gemcitabine before and after adjuvant 5-
FU-based CRT [160]. A non-significant survival benefit was found in favour of the 
gemcitabine group (3-year survival 31% vs. 22%; HR 0.82, 95%CI 0.65-1.03; p = 0.09). 
However, gemcitabine was associated with a higher grade 4 haematologic toxicity [160]. 

Based on a meta-analysis of individual data from 4 published RCTs (875 patients, 278 
with R1 and 591 with R0 resections), Butturini et al. identified a survival benefit with 
CRT in patients with a R1 resection (HR 0.72, 95%CI 0.47-1.10) [140]. On the contrary, 
in patients with a R0 resection, a 19% increased risk of death with CRT was found (HR 
1.19, 95%CI 0.95-1.49). Based on these results, postoperative CRT can be considered in 
patients with positive resection margins after discussion in the multidisciplinary team 
meeting. 

Recommendations 

• Postoperative chemotherapy with single-agent gemcitabine is 
recommended for patients with R0 and R1 resected pancreatic cancer (1B 
recommendation). 

• Postoperative radiotherapy alone cannot be recommended in patients with 
R0 and R1 resected pancreatic cancer (expert opinion). 
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3.9 FOLLOW-UP AFTER CURATIVE TREATMENT 

No guidelines or primary studies were found evaluating the benefit, standard schedule 
and frequency of follow-up in curatively treated patients with pancreatic cancer. 
Generally, follow-up is indicated where early detection of tumour recurrence may 
result in cure. However, in patients with pancreatic cancer, early detection of 
recurrence only seldom leads to curative therapeutic interventions (see below). 

Kim et al. found half of the recurrences to occur within 6 months after surgery and 87% 
to occur within 12 months after surgery [161]. Most common types of tumour 
recurrence are hepatic metastases, local recurrences and lymph node metastases [161, 162]. 
CT was found to be a reliable procedure for detecting tumour recurrence, in particular 
hepatic metastases [161-163]. FDG-PET proved to be beneficial for the detection of non-
locoregional and extra-abdominal recurrences [163]. Tumour markers were found to be 
of some value in the follow-up of patients with pancreatic cancer [164-166]. 

In view of this limited evidence, technical examinations should be limited to a minimum 
in the follow-up of asymptomatic patients. 

Recommendation 

• In patients with curatively treated pancreatic cancer, surveillance visits are 
recommended every 3 – 6 months. Technical examinations should be 
limited to a minimum in asymptomatic patients (expert opinion). 

3.10 PALLIATIVE TREATMENT 

3.10.1 Chemotherapy 

3.10.1.1 Chemotherapy vs. best supportive care 

Two high-quality systematic reviews were identified comparing best supportive care to 
chemotherapy in advanced pancreatic carcinoma [167, 168]. Both reviews identified the 
same 8 RCTs, although Sultana et al. excluded the study of Andersen et al. [169] because 
it included patients who had undergone prior resection. Overall survival was 
significantly better in patients who received chemotherapy (HR 0.64; 95%CI 0.42 – 0.98, 
p = 0.04) [167]. Chemotherapy significantly reduced the one-year mortality (OR 0.37; 
95%CI 0.25 – 0.57, p < 0.00001) [168]. 

Although the advantage of chemotherapy in patients with advanced pancreatic cancer 
was clearly shown by the 2 identified systematic reviews, unfit patients with a poor 
performance status (Karnofsky performance status < 70%) only have a marginal benefit 
from chemotherapy and may often benefit more from optimal supportive care [170]. 

3.10.1.2 Gemcitabine vs. 5-FU 

Sultana et al. identified 2 RCTs comparing gemcitabine to 5-FU in patients with 
advanced pancreatic cancer [167]. The survival advantage for gemcitabine over 5-FU was 
not statistically significant (HR 0.75; 95%CI 0.42 – 1.31, p = 0.31). One additional phase 
II trial (published as an abstract) was identified, comparing folfirinox (5-FU/leucovorin, 
irinotecan and oxaliplatin) to gemcitabine as first-line treatment for metastatic 
pancreatic adenocarcinoma [171]. Although partial response was better in the folfirinox 
group (39% vs. 12%), no statistical analysis or mortality data were provided. 

3.10.1.3 Gemcitabine alone vs. gemcitabine combination 

Many trials and systematic reviews compared the efficacy of gemcitabine alone to 
gemcitabine combination regimens in patients with advanced/metastatic pancreatic 
cancer. Six published systematic reviews [167, 168, 172-175] and 1 CCO guideline [176] identified 
a total of 28 RCTs. One additional meta-analysis was published as an abstract [177]. In 
contrast to both Bria et al. [173] and Banu et al. [174], Sultana et al., Yip et al. and 
Heinemann et al. didn’t include trials involving targeted agents [167, 168, 172]. Xie et al. 
performed a meta-analysis of trials evaluating the combination of gemcitabine and 
cisplatin [175]. 
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Our search identified 2 updates of RCTs previously published as an abstract [178, 179], 1 
new RCT published in full-text [180] and 5 new RCTs published as an abstract [181-185]. 

Inconsistency in the conclusions was found across the systematic reviews, with 4 
reviews favouring gemcitabine combination [167, 172, 174, 177] and 4 reviews finding no 
differences [168, 173, 175, 176]. The combinations with the highest potential included platinum-
based compounds (mainly oxaliplatin) [167, 168, 172-174, 177] and capecitabine [167, 172, 177]. 

Looking at the individual studies, only a few phase III trials showed an improved survival 
with gemcitabine combined with cytotoxic agents compared with gemcitabine alone [186]. 
In an interim analysis published as an abstract, Cunningham et al. showed a significantly 
improved median (7.4 vs. 6.0 months) and 1-year survival (26% vs. 19%) in favour of the 
combination of gemcitabine and capecitabine [187]. However, these results were not 
confirmed by Herrmann et al. [178]. 

Of the trials evaluating the combination of gemcitabine with targeted agents, only the 
study of Moore et al. showed a significant survival benefit in favour of the combination 
of gemcitabine and erlotinib (overall survival: HR 0.82, 95%CI 0.69-0.99, p = 0.038) [179]. 

3.10.1.4 5-FU alone  vs. 5-FU combination 

Sultana et al. and Yip et al. [167, 168] identified the same 7 RCTs, although Sultana et al. 
excluded 2 RCTs on methodological grounds [188, 189]. Nevertheless, both reviews 
concluded 5-FU-based combinations not to be superior to 5-FU alone in terms of 
survival (HR 0.94; 95%CI 0.82 – 1.08, p = 0.39) [167]. No additional RCTs were identified. 

3.10.1.5 Other chemotherapy regimens 

Cytotoxic agents 

Yip et al. identified 6 RCTs comparing different chemotherapy regimens, with only 1 
trial finding an advantage of one regimen over another [168]. Our search identified 3 
additional published RCTs [190-192] and 5 RCTs published as an abstract [193-197]. Only 3 of 
these trials found an advantage of one regimen over another [191, 195, 196].  

Lutz et al. compared docetaxel plus gemcitabine to docetaxel plus cisplatin in 96 
patients with advanced pancreatic cancer [191]. Median survival was comparable (7.4 vs. 
7.1 months, no p value provided), with a better 1-year survival in the group receiving 
docetaxel plus gemitabine (30% vs. 16%, no p-value provided). Less severe acute toxicity 
was experienced with docetaxel plus gemcitabine (9% vs. 16%, no p value provided) [191]. 

Reni et al. compared cisplatin, capecitabine and gemcitabine plus epirubicin (PEXG) or 
docetaxel (PDXG) in 64 patients with advanced pancreatic cancer [195]. Progression-free 
survival at 6 months was higher in the PDXG group (54% vs. 44%, no p value provided, 
interim analysis with 51 patients). 

Andre et al. compared a ‘simplified’ gemcitabine – oxaliplatin regimen (S-GEMOX, 
gemcitabine infusion immediately followed by oxaliplatin infusion) to a ‘standard’ 
regimen (GEMOX, gemcitabine infusion on day 1 and oxaliplatin infusion on day 2) [196]. 
Median overall survival was higher in the S-GEMOX group (7.6 vs. 3.2 months, no p 
value provided). 

Targeted agents 

Our search identified 1 full-text RCT [198] and 4 RCTs published as an abstract [199-203]. 
Only 1 of these trials found an advantage of one regimen over another [203].  

Vervenne et al. evaluated the efficacy and safety of adding bevacizumab to erlotinib plus 
gemcitabine in 607 patients with metastatic pancreatic cancer [203]. Addition of 
bevacizumab did not lead to a significantly longer overall survival (6.0 vs. 7.1 months; HR 
0.89, 95%CI 0.74 – 1.07), but there was a significantly improved progression-free 
survival (3.6 vs. 4.6 months; HR 0.73, 95%CI 0.61 – 0.86; p=0.0002). 
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3.10.2 Chemoradiotherapy 

A CCO guideline was identified describing the treatment of patients with unresectable 
non-metastatic locally advanced pancreatic cancer [204]. Since patients with metastatic 
disease were not covered by that guideline, it was decided to expand the date limit of 
our literature search to beyond that of the CCO guideline (February 2004). Two 
additional systematic reviews were identified [168, 205]. Overall, and taking into account 
the respective search dates, the evidence base of these 3 reviews is similar [168, 204, 205]. 

All three reviews found 1 RCT comparing CRT (radiotherapy plus concurrent 5-FU 
infusion with weekly 5-FU maintenance post-radiotherapy) to best supportive care [206]. 
A survival benefit was found in favour of CRT (HR 0.28, 95%CI 0.13 – 0.60) [205]. One 
other RCT compared high dose radiation alone to high dose radiation plus 5-FU 
(concurrent and maintenance) or low dose radiation plus 5-FU (concurrent and 
maintenance) [207]. Again, a survival benefit was found in favour of CRT (HR 0.50, 95%CI 
0.29 – 0.84) [205]. No statistically significant differences were found between the 2 CRT 
arms. 

The most recent and most complete systematic review identified 2 RCTs comparing 
radiotherapy to chemoradiotherapy (without maintenance chemotherapy) [205]. Pooled 
analysis of these 2 trials showed a significant better overall survival in favour of 
chemoradiotherapy (HR 0.69, 95%CI 0.51 – 0.94). Haematological toxicity tended to be 
lower in the radiotherapy arm (RR 2.51, 95%CI 0.96 – 6.54). 

Sultana et al. identified 4 RCTs comparing chemotherapy alone to CRT [205]. Overall 
survival data for time-to-event analysis was available in two trials. Pooled analysis 
showed no significant difference in overall survival between the 2 treatment arms (HR 
0.79, 95%CI 0.32 – 1.95) [205]. In a recent RCT (published as an abstract), a combination 
of radiotherapy and gemcitabine was compared to gemcitabine alone in 71 patients with 
localized, unresectable pancreatic cancer [208]. Median survival was significantly better for 
the CRT arm (11.0 vs. 9.2 months, p=0.044). On the other hand, grade IV toxicity was 
more common in the CRT arm (41.2% vs. 5.7%, p<0.0001). 

Several RCTs were identified comparing different chemotherapeutic agents in 
combination with radiotherapy [168, 204, 205] (Table 8). Only Li et al. reported a significant 
survival benefit in favour of gemcitabine-based CRT compared to 5-FU-based CRT [209]. 
All other comparisons did not find a difference in survival between the treatment arms 
[207, 210-213]. A recent underpowered and low-quality RCT comparing 5-FU-based CRT to 
gemcitabine-based CRT also found no difference in median survival between the 2 
treatment groups (9.5 vs. 9.1 months, p=0.79) [159]. 
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Table 8. Overview of RCTs comparing different chemotherapeutic agents in 
combination with radiotherapy. 

Study ID Treatment groups Source systematic review(s) 
McCracken 1980 Group A: radiotherapy + methyl lomustine + 5-

FU 
Group B: same regimen + testolactone 200 mg 
po daily 

CCO 2-7 

GITSG 1985 Group A: radiotherapy + 5-FU, followed by 
maintenance with 5-FU 
Group B: radiotherapy + doxorubicin, followed 
by maintenance with 5-FU 

CCO 2-7, Yip 2006, Sultana 2007b 

Earle 1994 Group A: radiotherapy + 5-FU 
Group B: radiotherapy + hycanthone 

CCO 2-7, Yip 2006; excluded in 
Sultana 2007b 

Li 2003 Group A: radiotherapy + 5-FU, followed by 
maintenance with gemcitabine 
Group B: radiotherapy + gemcitabine, followed 
by maintenance with gemcitabine 

CCO 2-7, Yip 2006, Sultana 2007b 

Wilkowski 2006 Group A: radiotherapy + 5-FU 
Group B: radiotherapy + gemcitabine + cisplatin 
Group C: radiotherapy + gemcitabine + 
cisplatin, followed by 4 cycles of gemcitabine + 
cisplatin 

Sultana 2007b 

Brasiuniene 2007 Group A: radiotherapy + 5-FU 
Group B: radiotherapy + gemcitabine 

- 

In patients with inoperable locally advanced pancreatic cancer, addition of radiotherapy 
after 3 months of induction chemotherapy can be considered. In a retrospective analysis 
of 128 patients with locally advanced pancreatic cancer and no disease progression after 
3 months of chemotherapy, addition of radiotherapy resulted in an improved median 
progression-free survival (10.8 vs. 7.4 months, p = 0.005) and median survival (15.0 vs. 
11.7 months, p = 0.0009) in comparison with continuation of chemotherapy [214]. 
Currently, prospective phase III trials are ongoing to evaluate this treatment option 
(http://clinicaltrials.gov/ct2/show/NCT00192712). 

3.10.3 Radiotherapy 

As stated above (see 3.10.2), radiotherapy alone was associated with worse survival 
compared to chemoradiotherapy for patients with advanced pancreatic cancer [168, 205]. 
No RCTs were identified comparing radiotherapy to best supportive care or to 
chemotherapy. Our search could not identify additional trials on radiotherapy alone or 
new trials published since the 2 most recent systematic reviews [168, 205]. 

3.10.4 Palliative surgery 

No guideline was found addressing the use of palliative surgery in patients with 
advanced pancreatic cancer. Three systematic reviews [215-218] and two additional RCTs 
[219, 220] were found comparing endoscopic and surgical biliary bypass. One other 
systematic review studied the role of laparoscopic biliary bypass [221]. In addition, four 
RCTs studied different types of palliative surgery [222-225]. However, no systematic 
reviews or RCTs were found comparing palliative resection to no resection in patients 
with advanced pancreatic cancer. Therefore, palliative resection is not recommended in 
these patients. 

The 3 systematic reviews comparing endoscopic and surgical biliary bypass identified the 
same 3 RCTs [215-218]. Moss et al. found no difference in rates of technical (RR 1.01, 
95%CI 0.95 – 1.07) and therapeutic success (RR 1.00, 95%CI 0.93 – 1.08) between 
stenting and surgery [215]. The relative risk of all complications was significantly reduced 
in patients receiving stents compared to surgery (RR 0.60, 95%CI 0.45 – 0.81, p = 
0.0007). There were no significant differences in survival or quality of life. These results 
are largely in line with those of the 2 other reviews [217, 218].  
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In a recent RCT, Artifon et al. randomised 30 patients with metastatic pancreatic cancer 
and biliary obstruction to endoscopic or surgical treatment [219]. No difference was 
found in complication rate and survival. The overall total cost of care (including initial 
care and subsequent interventions and hospitalizations until death) were lower in the 
endoscopy group compared with the surgical group (US$ 4271 ± 2411 vs. 8321 ± 1821, 
p = 0.0013). In addition, the quality of life scores at 30 and 60 days were better in the 
endoscopy group. Nieveen van Dijkum et al. randomised 27 patients with a biopsy-
proven unresectable peripancreatic tumour to surgical palliation (retrocolic 
gastroenterostomy and Roux-en-Y side-to-side hepaticojejunostomy in combination 
with celiac plexus block) or endoscopic palliation (Wallstent and percutaneous celiac 
plexus block in case of intractable pain) [220]. No significant differences were found. 
Based on this body of evidence, surgical biliary bypass cannot be routinely 
recommended in patients with advanced pancreatic cancer and biliary obstruction. 
However, in patients who are peroperatively found to be unresectable, surgical (double) 
biliary bypass can be considered. 

Date et al. reviewed the literature on laparoscopic biliary bypass in patients with non-
resectable periampullary cancer [221]. Only observational studies were identified, and the 
authors concluded that these techniques (laparoscopic cholecystoenterostomy, 
choledochojejunostomy and choledochoduodenostomy) cannot be recommended as 
routine practice. Navarra et al. compared the results of open and laparoscopic palliative 
antecolic isoperistaltic gastrojejunostomy in 24 patients with inoperable neoplasms of 
the distal stomach, duodenum, and biliopancreatic area (including 11 patients with 
pancreatic cancer) [222]. The laparoscopic group experienced less intraoperative blood 
loss and postoperative complications. No separate figures were provided for the 
patients with pancreatic cancer. 

Van Heek et al. randomised 70 patients with unresectable periampullary cancer to a 
double bypass (hepaticojejunostomy and a retrocolic gastrojejunostomy) or a single 
bypass (hepaticojejunostomy) [223]. Of the 65 patients included in the analysis, 57 had 
pancreatic head cancer. Postoperative morbidity rates and median survival did not differ 
significantly between the 2 groups. Reoperation was necessary in more patients with a 
single bypass (ARR 18%, NNT 6). 

Yilmaz et al. compared antecolic, isoperistaltic gastrojejunostomy, jejunojejunostomy, 
and hepaticojejunostomy after cholecystectomy on the one hand to 
hepaticojejunostomy and antecolic, antiperistaltic gastrojejunostomy after 
cholecystectomy on the other hand in 44 patients with unresectable pancreatic head 
cancer [224]. Again, no significant differences were found. 

Finally, Shyr et al. compared 3 types of gastrojejunostomy in 45 patients with 
unresectable periampullary cancer complicated by gastric outlet obstruction [225]. No 
differences were found in hospital mortality and complication rates. However, patients 
receiving a gastrojejunostomy with duodenal partition had a lower incidence of 
symptomatic gastric outlet obstruction. 

3.10.5 Endoscopic treatment 

3.10.5.1 Stents 

Four systematic reviews examined the role of endoscopic stents in the palliation of 
patients with pancreatic cancer and biliary obstruction [215-218]. The most recent review 
was the most complete, and will be discussed in more detail [215]. 

Moss et al. identified 7 RCTs comparing endoscopic metal to plastic stents [215]. No 
difference was found in terms of technical success (RR 1.01, 95%CI 0.96 – 1.05), 
therapeutic success (RR 1.0, 95%CI 0.95 – 1.05) or complications (RR 1.34, 95%CI 0.56 
– 3.20). No significant differences were reported for survival or quality of life. Metal 
stents had a significantly reduced risk of recurrent biliary obstruction. 

Our search identified 2 recently published RCTs comparing metal to plastic stents. 
Katsinelos et al. randomised 47 patients with inoperable malignant distal common bile 
duct strictures (including 25 patients with pancreatic cancer) to a Tannenbaum stent or 
an uncovered self-expandable metal stent [226].  
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No significant difference in survival was found. The median first stent patency was 
longer in the metal group, but the total cost associated with the Tannenbaum stents 
was lower than for the metal stents (€ 17700 vs. € 30100; p = 0.001). Soderlund et al. 
compared plastic stents to covered self-expanding metal stents (SEMS) in patients with 
unresectable malignant common bile duct strictures (including 78 patients with 
pancreatic cancer) [227]. Median patency times were significantly longer in the SEMS 
group, the costs did not differ significantly. 

Twelve RCTs were found comparing different types of plastic stents [215]. There was no 
statistical difference between Tannenbaum Teflon® and polyethylene stents with regard 
to technical success, 30-day mortality or recurrent biliary obstruction prior to death (5 
studies). Teflon stents were associated with a significantly lower therapeutic success and 
a higher risk of complications (not significant). No differences were found between both 
stent types for duration of stent patency and patient survival. 

Moss et al. also identified 3 trials comparing different types of metal stents [215]. 
However, the results of these trials do not allow a definite choice of preferred type. 

Recommendations 

• In patients with metastatic pancreatic cancer and a good performance 
status, chemotherapy (gemcitabine alone or gemcitabine combined with 
erlotinib) is recommended (1B recommendation). 

• In patients with inoperable locally advanced pancreatic cancer, 
chemotherapy is recommended. Based on an evaluation after 2 – 3 months, 
addition of radiotherapy can be considered (expert opinion). 

• In patients with inoperable pancreatic cancer (based on imaging) and 
obstructive jaundice, treatment with metal stents is recommended (1A 
recommendation). 

3.11 SUPPORTIVE TREATMENT 

3.11.1 Patients undergoing surgical resection 

3.11.1.1 Nutrition 

Preoperative nutritional therapy 

Initiation of nutritional support prior to surgery may provide additional benefit over 
postoperative supplementation alone [228]. One of the proposed strategies to reduce 
morbidity in cancer patients undergoing major elective surgery is the use of enteral 
diets enriched with specific nutritional compounds (arginine, glutamine, omega-3 fatty 
acids [fish oil], and nucleotides [ribonucleic acid, RNA]) that have been defined as 
‘‘immunonutrition’’ [229]. Immunonutrition is supposed to alter cytokine production and 
immune function, thereby limiting the undesirable perioperative excessive stimulation of 
the immune and inflammatory cascade [229]. For example, Glutamine dipeptide (L-alanyl-
L-glutamine) has been investigated in patients undergoing abdominal surgery in order to 
improve their postoperative nitrogen balance and immunonutrition. A recent meta-
analysis of 9 RCTs involving 373 patients showed that glutamine dipeptide had a positive 
effect in improving postoperative cumulative nitrogen balance (weighted mean 
difference [WMD] 8.35, 95%CI 2.98-13.71, p = 0.002), decreasing postoperative 
infectious morbidity (OR 0.24, 95%CI 0.06-0.93, p = 0.04), shortening the length of 
hospital stay (WMD -3.55, 95%CI -5.26 – -1.84, p < 0.00001), without serious adverse 
effects. However, none of these 9 RCTs involved pancreatic cancer patients [232]. 

Only one pilot RCT involving 46 candidates for major elective surgery for malignancy 
(including 30 pancreatic cancer patients) compared a standard preoperative treatment 
with immunonutrition (Impact) of 5 days with a preoperative feeding period of 2 days 
using an immunonutrition formula enriched with glycine (Impact plus) [229]. Both 
treatment groups were compared with a control group that only received 
postoperative nutritional support.  
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This pilot study demonstrated that pre-operative administration of an immunoenriched 
diet significantly reduced systemic perioperative inflammation, postoperative 
complications and length of postoperative stay in intermediate care unit/intensive care 
unit for patients undergoing major abdominal cancer surgery, when compared with 
postoperative diet administration alone. No adverse gastrointestinal effect was 
recorded in the preoperative period. 

In a systematic review conducted by Goonetilleke et al. [228], 1 RCT of moderate quality 
[230] was included that evaluated combined preoperative and postoperative 
administration of enteral diets enriched with arginine, omega-3 fatty acids, and 
nucleotides in 206 patients undergoing major elective surgery for gastrointestinal cancer 
(including 22 patients with pancreatic cancer). Intent-to-treat analysis showed a lower 
infectious complication rate in favour of the supplemented group (14% vs. 30%, 
p=0.009). The mean postoperative length of stay was also shorter in favour of the 
supplemented group (11.1 ± 4.4 vs. 12.9 ± 4.6 days, p=0.01).  

Postoperative nutritional support 

Enteral nutrition versus parenteral nutrition 

One low-quality systematic review was identified that evaluated the effects of peri-
operative nutritional supplementation in patients undergoing pancreaticoduodenectomy 
[228]. The 10 included studies compared total parenteral nutrition (TPN), enteral 
nutrition (EN) and immune-enhanced enteral nutrition (I-EN) with each other or with 
no initial postoperative nutritional support. One study compared cyclical with non-
cyclical EN. According to the authors, routine postoperative TPN was associated with a 
higher incidence of complications (mortality, overall morbidity and length of hospital 
stay). EN reduced infectious complications. Cyclical nutrition was associated with a 
lower incidence of postoperative gastric stasis. The optimal route of delivery of enteral 
feeding remains unestablished. Nasojejunal feeding tubes may avoid the risks of surgical 
jejunostomy, but can dislodge and can be a source of postoperative discomfort. The 
evidence for immune-enhanced nutrition in patients undergoing 
pancreaticoduodenectomy is limited. 

One high-quality RCT [231] and 3 moderate-quality RCTs [232-234] also compared TPN and 
EN (with or without immuno-nutrition). In the RCT of Braga et al., enteral nutrition 
was safe and well tolerated [231]. Achievement of the full nutritional goal was observed in 
at least 80% of all patients (after surgery for cancer of the stomach, pancreas or 
oesophagus). The feasibility and safety, the low prevalence of metabolic adverse effects, 
the improved gut oxygenation, and the low cost of EN support its use in upper 
gastrointestinal cancer patients requiring postoperative artificial nutrition.  

Early EN represents a rational alternative to TPN and is four-fold less expensive (in 
Italy). The RCT conducted by Di Carlo et al. [233] among a more homogeneous sample 
of patients undergoing pancreaticoduodenectomy concluded that best results were 
obtained with enteral immunonutrition over standard EN and TPN regarding the rate 
and severity of postoperative complications and length of stay. Similar results were 
obtained by Gianotti et al. [234] in a heterogeneous sample of 260 patients with gastric or 
pancreatic cancer (n = 140). Studying the glutamine supplementation both in enteral and 
parenteral nutrition, Fish et al. [235] found no difference in plasma amino-acid profiles by 
feeding group. 

Enteral nutrition:  immuno-modulating diet or standard formula  

Immunonutrition has been designed to favourably modulate host immune and 
inflammatory responses to surgery. So, immunonutrition is supposed to have beneficial 
effects on postoperative recovery in surgical patients. 

Two high-quality RCTs were conducted among large samples of patients undergoing 
surgery in order to test the impact of postoperative jejunostomy feeding with either an 
immunomodulating diet or a standard nutrition diet [236, 237]. However, both studies 
concluded that immunomodulating diets had no benefit over standard EN when a 
peptide-based diet was used in terms of postoperative complications, treatment 
tolerance, liver and kidney function and visceral protein synthesis.  
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While there is an unquestionable need for EN in surgical patients, there is no need to 
administer more expensive immunomodulatory diets in all surgical patients [236, 237]. 

Parenteral nutrition with supplementation 

A double-blind RCT involving 60 patients with a peri-ampullary tumour undergoing 
classical or pylorus-preserving PD showed no beneficial effect of Glamin (glutamin) 
supplementation with a low-dose parenteral regimen on the surgical outcome (median 
postoperative hospital stay and complication rates) [238]. The authors recognized that the 
lack of effect of glutamin supplementation could be attributed to the low-dose regimen 
(0.2 g/kg of glutamin per day), considering that the dose clearly influences the benefit 
observed from glutamin supplementation. 

Another RCT was conducted among 44 patients undergoing elective major abdominal 
surgery (18 Whipple’s procedures) in order to estimate the benefit from parenteral 
nutrition supplemented with Omega-3 polyunsaturated fatty acid in fish oil [239]. The 
control group received parenteral nutrition supplemented with soybean oil. However, 
whatever the type of supplementation, it did not succeed in improving hepatic and 
pancreatic function. Moreover, after a follow-up at 18 months, results did not show any 
difference in quality of life, health status or mortality between the 2 treatment groups. 

Recommendations 

• In patients undergoing pancreaticoduodenectomy, a preoperative enriched 
nutritional oral diet should be considered (1B recommendation). 

• Patients undergoing surgery for pancreatic cancer should be considered for 
early postoperative nutritional support preferably by the enteral route (1B 
recommendation). 

• In patients undergoing surgery for pancreatic cancer, immunomodulatory 
diets are not routinely recommended (1A recommendation). 

3.11.1.2 Prevention of postoperative pancreas-related complications 

Pancreatic surgery is associated with an important mortality and morbidity. Reported 
perioperative mortality after pancreaticoduodenectomy in high-volume centres ranges 
from 1 to 4% [112]. A considerable number of patients suffers from postoperative 
complications, with pancreatic fistula/leakage (2 – 28%), postoperative haemorrhage (2 – 
15%), intra-abdominal abscess (1 – 12%), and delayed gastric emptying (14 – 70%) being 
the most important [112]. Postoperative complications, in particular pancreatic fistula, are 
known to be associated with an increased length-of-stay and higher hospital costs [240]. 

Somatostatin and analogues 

CCO identified 6 RCTs evaluating the use of octreotide following pancreatic surgery for 
cancer or inflammatory disease [241]. Three trials found a reduced overall complication 
rate in favour of octreotide, while the 3 other trials found no statistically significant 
differences. Only 2 trials reported a reduced rate of pancreatic fistula. No differences 
were found in postoperative mortality. Based on these results, CCO recommended the 
use of octreotide in the perioperative management of patients undergoing major 
pancreatic resection [241]. Importantly, differences in trial design and surgical technique 
complicate the true treatment effect. 

One additional open-label RCT evaluated the use of octreotide in 105 patients 
undergoing pancreatic surgery and subsequent pancreaticojejunostomy [242]. No 
significant differences were found in terms of postoperative complications, 30-day 
mortality and hospital stay. 

In addition, 2 RCTs were identified evaluating the use of somatostatin in patients 
undergoing pancreaticoduodenectomy [243, 244]. Both trials found a significant reduction of 
the overall complication rate in favour of somatostatin, but found conflicting results in 
terms of pancreatic fistula and hospital stay. 

Finally, 1 RCT evaluated the use of the somatostatin analogue vapreotide in patients 
undergoing pancreatic resection for presumed pancreatic or periampullary cancer [245].  
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No differences were found between vapreotide and placebo in terms of pancreas-
specific complications and postoperative mortality. 

Based on this evidence, postoperative treatment with somatostatin or somatostatin 
analogues can be considered in selected, high-risk patients (i.e. patients with a soft 
pancreas and non-dilated ducts) undergoing pancreatic resection. 

Recommendation 

• Prophylactic treatment with somatostatin or somatostatin analogues should 
not be administered routinely, but may be considered in high-risk patients 
undergoing pancreatic resection (2B recommendation). 

Exocrine supplementation 

A large part of the pancreas can be resected before symptoms of exocrine pancreatic 
insufficiency develop [246]. The clinical signs of exocrine pancreatic insufficiency are 
mainly dominated by fat malabsorption, including abdominal pain, steatorrhoea, vitamin 
deficiency and weight loss. Importantly, other causes of diarrhoea, such as celiac disease 
or rapid intestinal transit should be kept in mind.  

No RCTs were found evaluating the use of exocrine supplementation after pancreatic 
resection for cancer. However, in other conditions associated with pancreatic 
insufficiency, such as chronic pancreatitis or cystic fibrosis, supplementation with 
pancreatic enzymes is a well-established treatment [247, 248]. One RCT examined the 
efficacy of enteric coated pancreatin enzyme supplementation in patients with 
unresectable pancreatic head cancer and occlusion of the pancreatic duct [249]. Patients 
treated with exocrine supplementation for 8 weeks experienced a weight gain of 0.7 kg 
(mean difference 4.9%, 95%CI 0.9 – 8.9%, p = 0.02). 

Recommendation 

• Patients with symptomatic exocrine pancreatic insufficiency after radical 
pancreatic resection should be supplemented with pancreatic enzymes 
(expert opinion). 

3.11.1.3 Postoperative pain 

Postoperative pain is one of the most important problems that confront surgical 
patients. Particularly in upper abdominal surgery, pain affects the deep breathing and 
cough. The literature supports the efficacy and safety of three techniques for 
perioperative pain control used by anaesthesiologists: (1) epidural or intrathecal opioid 
analgesia; (2) patient-controlled analgesia (PCA) with systemic opioids; and (3) regional 
analgesic techniques, including but not limited to intercostal blocks, plexus blocks, and 
local anaesthetic infiltration of incisions [250]. The literature also suggests that two routes 
of administration, when compared with a single route, may be more effective in 
providing perioperative analgesia. 

The American Society of Anesthesiologists Task Force on Acute Pain Management 
published guidelines for Acute Pain Management in the perioperative setting [250]. These 
guidelines were based on a thorough literature review and meta-analysis: 

• Anaesthesiologists who manage perioperative pain should utilize 
therapeutic options such as epidural or intrathecal opioids, systemic 
opioid PCA, and regional techniques, after thoughtfully considering the 
risks and benefits for the individual patient. These modalities should be 
used in preference to intramuscular opioids ordered “as needed.”  

• Whenever possible, anaesthesiologists should employ multimodal pain 
management therapy. Unless contraindicated, all patients should receive 
an around-the-clock regimen of NSAIDs, COXIBs, or acetaminophen. In 
addition, regional blockade with local anaesthetics should be considered. 
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In addition to the evidence provided in the ASA guideline, for patients who underwent 
elective surgery for pancreatic neoplasm, one moderate-quality RCT concluded that 
epidural analgesia with morphine plus bupivacaine allowed better analgesia, a more rapid 
return to normal gut activity and early enteral nutrition compared with epidural 
analgesia with morphine alone [251]. 

3.11.2 Patients with inoperable disease 

Optimal palliative and symptomatic treatment is recommended in all patients with 
inoperable pancreatic cancer. Patients with pancreatic cancer should have access to a 
specialist (outpatient and/or inpatient) palliative care team when needed, in particular in 
relation to comfort and symptom control, and quality of life. This team clearly should 
involve the general practitioner, who should have a coordinating role in the organisation 
of the palliative home care. 

Recommendations 

• Optimal palliative and symptomatic treatment is recommended in all 
patients with inoperable pancreatic cancer (expert opinion). 

3.11.2.1 Nutrition 

As cancer stage advances, weight loss increases leading to a reduced quality of life [252]. 
The wasting that frequently accompanies advanced cancers, especially pancreatic cancer, 
is well-known. One of the goals of nutrition intervention for patients with cancer is to 
minimise weight loss and prevent or correct nutritional deficiencies. However, efforts 
to reverse the weight loss process through nutrition intervention for patients with 
unresectable pancreatic cancer had limited success to improve outcomes such as energy 
intake, body weight stabilisation, lean body mass increase or quality of life [253]. Only few 
well-designed studies evaluated the effect of oral nutrition supplements in these 
patients.  

A RCT of 200 cachectic patients with unresectable pancreatic adenocarcinoma 
compared dietary intake of two types of nutritional supplements for eight weeks. 
Results suggested that the administration of specialised protein and energy dense oral 
supplements (whether or not enriched with n-3 fatty acids and antioxidants) was 
associated with weight stabilisation [254, 255], lean body mass stabilisation [255], increased 
median survival [254] and better quality of life [254, 255]. The weight gain was closely linked 
to both an increase in blood phospholipid EPA levels [255] and patient’s compliance to 
dietary intake [256]. Compliance to dietary prescription is a challenge in the presence of 
the many symptoms experienced by patients with advanced cancer. Strategies to sustain 
patients’ compliance included referral for pain or nausea management, improved 
pancreatic enzyme use and advice to patient or carers regarding small, frequent, 
nutrient-dense meals to deal with early satiety [256]. 

A RCT of moderate quality and small sample size indicated that patients who received 
n-3 fatty acid oral nutritional supplement had a higher total energy expenditure and 
physical activity level after 8 weeks without gain in weight or lean body mass [257]. No 
statistical significant difference was obtained between both treatment groups. 

Recommendations 

• In patients with advanced pancreatic cancer who have lost weight or who 
are anorexic, nutritional advice should be considered (1C recommendation). 

• Control of symptoms such as pain, nausea, vomiting and diarrhoea should be 
considered, to enable patients to maintain an oral intake in a form 
appropriate to their condition (expert opinion). 
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3.11.2.2 Enzyme replacement therapy 

A RCT evaluating enteric coated pancreatin microsphere treatment in 21 patients with 
unresectable cancer of the pancreatic head region and occlusion of the pancreatic duct 
indicated that pancreatic enzyme replacement therapy in combination with dietary 
counselling can (partly) prevent weight loss, at least in the initial period after diagnosis 
and insertion of a biliary endoprosthesis. Patients on pancreatic enzymes reached a 
significantly higher daily total energy intake than patients on placebo, whereas the 
occurrence and severity of steatorrhoea-associated complaints did not differ [249]. 

Recommendation 

• Pancreatic enzyme replacement therapy can be considered for patients with 
inoperable advanced pancreatic cancer and proved steatorrhoea (2C 
recommendation). 

3.11.2.3 Pain 

The WHO three-step analgesic ladder sets out generic recommendations on cancer 
pain relief (http://www.who.int/cancer/palliative/painladder/en/index.html). If pain 
occurs, there should be prompt oral administration of drugs in the following order until 
the patient is free of pain: nonopioids (aspirin and paracetamol); mild opioids (codeine); 
strong opioids such as morphine. To maintain pain relief, drugs should be given “by the 
clock”, that is every 3-6 hours, rather than “on demand”. This three-step approach of 
administering the right drug in the right dose at the right time is inexpensive and 80-90% 
effective. Surgical intervention on appropriate nerves may provide further pain relief if 
drugs are not sufficiently effective. 

In a systematic review comprising five RCTs [258] neurolytic celiac plexus block (NCPB) 
was associated with a statistically significant improvement in pain control compared with 
standard treatment (weighted mean difference in VAS score at 8 weeks: –0.60, 95%CI 
−0.82 to −0.37, p< 0.00001).  

However, the benefit in pain control was rather small (a 6% reduction in mean Visual 
Analogue Scale score compared with baseline). The improvement in pain control 
translated into a significant decrease in opioid usage (mean reduction 40–80 mg/d) and 
constipation. No impact on health-related quality of life or survival was demonstrated. 
These results suggested that while NCPB showed statistical benefit in pain control and 
reduction of opioid use, it was of limited clinical efficacy as an adjunct to standard pain 
management. Moreover, in the included RCTs, NCPB did not eliminate the requirement 
for opioids. The majority of patients required opioids to control pain throughout 
follow-up until death. Therefore, NCPB cannot be considered effective as a single 
method to control pain in patients with unresectable pancreatic cancer. Moreover, 
most studies suggested that NCPB is effective for only 2–3 months [258]. Pooled data 
from the RCTs showed a low rate of adverse events: diarrhoea (9%), transient 
hypotension (8%), constipation (40%), nausea and vomiting (41%), and lethargy (49%). 
No serious NCPB-related adverse events were reported.  

A more recent moderate-quality RCT involving 56 patients with chronic pain secondary 
to unresectable pancreatic cancer confirmed these results, with an additional gain in 
quality of life [259]. 

Other RCTs indicated that analgesic results were independent of the techniques used 
(transaortic celiac plexus block, retrocrural block, bilateral chemical splanchnicectomy) 
[260], although splanchnic nerves neurolytic blockade obtained higher impact on pain, 
codeine consumption, patient satisfaction and survival rate [261]. Complete relief of pain 
was also more frequent when NCPB was performed within 2 months of onset of pain 
or when the patient already responded to NSAIDS [260].  

Different routes of NCPB can be used, including a percutaneous indwelling catheter, 
EUS- or CT-guided NCPB or surgical NCPB. All identified RCTs used a non-surgical 
approach.  
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In view of the palliative setting, such a non-surgical approach is highly preferable. Data 
from randomised trials in non-oncological patients suggest that EUS-guided NCPB is 
preferable to CT-guided NCPB [262]. 

Recommendations 

• A three-step approach of pain drug administration (WHO analgesic ladder) 
should be followed in patients with pain associated with pancreatic cancer 
(expert opinion). 

• Neurolytic celiac plexus block (NCPB) is a treatment option in patients with 
pancreatic cancer and severe upper abdominal pain that is unresponsive to 
other analgesic measures (1A recommendation). 

3.11.3 Psychological support 

One moderate-quality RCT indicated that patients who benefited from a formal 
psychotherapeutic support (including educational information, a supportive relationship, 
and ongoing psychotherapeutic counselling, emotional and cognitive support to foster 
“fighting spirit” and to diminish “hope and helplessness”) had better survival than 
patients who only received routine care during hospital stay [263]. 

Recommendation 

• Patients with pancreatic cancer should be offered specific psychological 
support from professionals belonging to the multidisciplinary team (1C 
recommendation). 

3.12 RECURRENT DISEASE 

In patients with recurrent disease presenting with metastases, the same principles are 
applicable as discussed in the section on palliative treatment (see chapter 3.10). In these 
patients, chemotherapy has a central role. Meyers et al. found a significant survival 
benefit in favour of chemotherapy in patients with recurrent disease [264]. In selected 
patients with recurrence, CRT can be considered [265]. 

The evidence on surgery for recurrent disease is limited to case series or case reports. 
In selected cases, recurrent disease can be treated with reresection [266-268] or 
metastasectomy [269]. In a retrospective study, Kleeff et al. found a non-significant 
survival benefit in favour of reresection compared with palliative surgery in 30 patients 
with recurrent disease (median survival 17.0 vs. 9.4 months, p = 0.084) [266].  

3.13 ADDENDUM: INTRADUCTAL PAPILLARY MUCINOUS 
NEOPLASMS (IPMN) 

IPMNs represent a well-defined clinical and pathologic entity, separated into different 
categories according to the degree of cytoarchitectural atypia (see definitions in 
appendix 7) [150]. On the basis of the anatomic involvement of the pancreatic duct, 
IPMNs can be subclassified into ‘main duct types’ (predominant involvement of the main 
pancreatic duct, ‘branch duct types’ (predominant involvement of the secondary 
pancreatic ducts) or ‘mixed types’. Branch duct types are known to be less aggressive 
than main duct IPMNs, with malignancy associated with up to 70% of main duct IPMNs 
compared to 25% of branch duct types [105]. 

Presenting symptoms most commonly include: symptoms of acute or chronic relapsing 
pancreatitis, diarrhoea/steatorrhoea, nausea/vomiting, fatigue, anorexia, an abdominal 
mass or early satiety [29]. However, about one fourth of patients with IPMN present 
without symptoms. 

Both diagnosis and staging of IPMNs are challenging. For the visualisation of the ductal 
system, MRCP followed by dynamic MRI is the radiologic test of choice in patients with 
IPMN [29]. To evaluate extrapancreatic invasion and resectability of invasive IPMNs, 
abdominal CT is recommended. In case of diagnostic uncertainty, EUS can be 
considered. 
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Treatment of IPMNs is difficult, and should be restricted to specialised teams, involving 
oncologists, gastroenterologists, pathologists and surgeons. In the absence of RCTs, it is 
difficult to provide clear-cut recommendations. However, based on the available 
evidence, Belyaev et al. established a treatment algorithm for IPMNs [29]. In selected 
cases (asymptomatic non-invasive branch duct IPMNs sized < 3cm, no mural nodules, 
normal pancreatic duct; poor surgical candidates; older patients) ‘watchful waiting’ can 
be considered. However, for patients with IPMN who are fit for surgery, surgical 
resection should be considered and discussed at the multidisciplinary team meeting. 

Since recurrence occurs in 50 – 65% of patients after resection of invasive IPMN [105], 
long-term follow-up is recommended. 
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4 IMPLEMENTATION AND UPDATING OF THE 
PANCREATIC CANCER GUIDELINE 

4.1 IMPLEMENTATION 

The implementation of the present guideline will be led by the College of Oncology. An 
online implementation tool – similar to the tools accompanying previous guidelines 
(https://portal.health.fgov.be/portal/page?_pageid=56,10338450&_dad=portal&_schema=
PORTAL) – will be developed. The tool will be based on the general algorithm of this 
guideline. 

4.2 QUALITY CONTROL 

The implementation of the guideline has to be evaluated with appropriate quality 
control criteria. These criteria should at least assess the following items of the general 
algorithm: 

• diagnostic work-up 

• staging 

• treatment according to stage 

• follow-up 

• multidisciplinary approach 

For each of these steps, quality indicators should be developed, which should be 
preferentially based on the recommendations with a high level of evidence. Additionally, 
a literature search for existing quality indicators should be done. However, a pre-
assessment of the literature (Medline and the National Quality Measures Clearinghouse, 
http://www.qualitymeasures.ahrq.gov/) only identified a limited number of existing 
quality indicators (Table 9). 

Table 9. Existing quality indicators for pancreatic cancer, identified through 
pre-assessment of the literature. 
Quality Indicator Source 
Pancreatic resection mortality rate Agency for Healthcare Research and Quality 
Pancreatic resection: volume Agency for Healthcare Research and Quality 

4.3 GUIDELINE UPDATE 

In view of the changing evidence, and based on a pre-assessment of the literature, this 
guideline should be fully updated in 5 years. In the meanwhile, when important evidence 
becomes available, this will be mentioned on the website of the College of Oncology 
(https://portal.health.fgov.be/portal/page?_pageid=56,10338450&_dad=portal&_schema=
PORTAL). 
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5 APPENDIXES 

APPENDIX 1: GRADE SYSTEM 
Grade of Recommendation/ 
Description 

Benefit vs. Risk and Burdens Methodological Quality of 
Supporting Evidence 

Implications 

1A/ Strong recommendation, high 
quality evidence 

Benefits clearly outweigh risk and 
burdens, or vice versa 

RCTs without important limitations or 
overwhelming evidence from 
observational studies 

Strong recommendation, can apply to 
most patients in most circumstances 
without reservation 

1B/ Strong recommendation, moderate 
quality evidence 

Benefits clearly outweigh risk and 
burdens, or vice versa 

RCTs with important limitations 
(inconsistent results, methodological 
flaws, indirect, or imprecise) or 
exceptionally strong evidence from 
observational studies 

Strong recommendation, can apply to 
most patients in most circumstances 
without reservation 

1C/ Strong recommendation, low quality 
evidence 

Benefits clearly outweigh risk and 
burdens, or vice versa 

Observational studies or case series Strong recommendation, but may 
change when higher quality evidence 
becomes available 

2A/ Weak recommendation, high quality 
evidence 

Benefits closely balanced with risks and 
burden 

RCTs without important limitations or 
overwhelming evidence from 
observational studies 

Weak recommendation, best action may 
differ depending on circumstances or 
patients’ or societal values 

2B/ Weak recommendation, moderate 
quality evidence 

Benefits closely balanced with risks and 
burden 

RCTs with important limitations 
(inconsistent results, methodological 
flaws, indirect, or imprecise) or 
exceptionally strong evidence from 
observational studies 

Weak recommendation, best action may 
differ depending on circumstances or 
patients’ or societal values 

2C/ Weak recommendation, low quality 
evidence 

Benefits closely balanced with risks and 
burden 

Observational studies or case series Very weak recommendation, other 
alternatives may be equally reasonable 
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APPENDIX 2: IDENTIFIED GUIDELINES AND THEIR QUALITY APPRAISAL 
Source Title Standardised Methodology 

Score 
Final Appraisal 

American Society of Clinical 
Oncology 

ASCO 2006 Update of Recommendations for the Use of Tumor Markers in 
Gastrointestinal Cancer. 

62% Not recommended 

American Society for 
Gastrointestinal Endoscopy 

ASGE guideline: the role of ERCP in diseases of the biliary tract and the pancreas. 33% Not recommended 

American Society for 
Gastrointestinal Endoscopy 

The role of endoscopy in the evaluation and treatment of patients with 
pancreaticobiliary malignancy. 

33% Not recommended 

American Society for 
Gastrointestinal Endoscopy 

Complications of ERCP. 31% Not recommended 

American Society for 
Gastrointestinal Endoscopy 

ASGE guideline: the role of endoscopy in the diagnosis and the management of 
cystic lesions and inflammatory fluid collections of the pancreas. 

26% Not recommended 

Cancer Care Ontario The Treatment of Locally Advanced Pancreatic Cancer. Practice Guideline 
Report #2-7. 

98% Recommended with alterations 

Cancer Care Ontario Use of Gemcitabine in the Treatment of Advanced Pancreatic Adenocarcinoma. 
Practice Guideline Report #2-10. 

98% Recommended with alterations 

Cancer Care Ontario Chemotherapy or Radiotherapy for Resectable Pancreatic Adenocarcinoma: 
Clinical Practice Guidelines. 

95% Recommended with alterations 

Cancer Care Ontario The Role of Octreotide in the Management of Patients with Cancer. Practice 
Guideline Report #12-7. 

98% Recommended with alterations 

European Society for Medical 
Oncology 

ESMO Minimum Clinical Recommendations for diagnosis, treatment and follow-
up of pancreatic cancer. 

19% Not recommended 

Fédération Nationale des 
Centres de Lutte Contre le 
Cancer 

Recommandations pour la pratique clinique : Standards, Options et 
Recommandations 2003 pour l’utilisation de la tomographie par émission de 
positons au [18F]-FDG (TEP-FDG) en cancérologie. 

79% Recommended with alterations 

Pancreatic Section of the 
British Society of 
Gastroenterology, Pancreatic 
Society of Great Britain and 
Ireland, Association of Upper 
Gastrointestinal Surgeons of 
Great Britain and Ireland, 
Royal College of Pathologists, 
Special Interest Group for 
Gastro-Intestinal Radiology 

Guidelines for the management of patients with pancreatic cancer periampullary 
and ampullary carcinomas. 

41% Not recommended 

National Comprehensive 
Cancer Network 

Pancreatic Adenocarcinoma. V.I. 2008. 62% Not recommended 

U.S. Preventive Services Task Screening for Pancreatic Cancer: A Brief Evidence Update for the U.S. Preventive 67% Recommended with alterations 
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Source Title Standardised Methodology 
Score 

Final Appraisal 

Force Services Task Force. 
Vereniging van Integrale 
Kankercentra 

Pancreascarcinoom. 12% Not recommended 

Society for Surgery of the 
Alimentary Tract 

Surgical Treatment of Pancreatic Cancer. 19% Not recommended 

Fédération Francophone de 
Cancérologie Digestive 

Cancer du pancréas 33% Not recommended 

American College of 
Gastroenterology 

ACG Practice Guidelines for the Diagnosis and Management of Neoplastic 
Pancreatic Cysts 

29% Not recommended 

Verslype et al. 2007 The management of pancreatic cancer. Current expert opinion and 
recommendations derived from the 8th World Congress on Gastrointestinal 
Cancer, Barcelona, 2006. 

38% Not recommended 

Tanaka et al. 2006 International Consensus Guidelines for Management of Intraductal Papillary 
Mucinous Neoplasms and Mucinous Cystic Neoplasms of the Pancreas 

29% Not recommended 

Society for Surgery of the 
Alimentary Tract 

Cystic Neoplasms of the Pancreas 19% Not recommended 
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APPENDIX 3: OVERVIEW OF SCORES OF EXTERNAL EXPERTS 
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APPENDIX 4: EVIDENCE TABLES BY CLINICAL QUESTION 
SCREENING 

Mass screening for pancreatic cancer. 

CPG ID Ref Search 
date 

Recommendation Supporting evidence Level of evidence 

Mass screening    

USPSTF [10] 2001 USPSTF recommends against routine screening for pancreatic cancer in asymptomatic adults using 
abdominal palpation, ultrasonography, or serologic markers.  

Neoptolemos et al. Low 
 
D recommendation 

 
Study ID Ref Search 

date 
Population Intervention Outcomes Results Comments Study type Level of 

evidence 
Mass screening     

Kim JE 2004 [11] NA 70 940 asymptomatic 
persons visiting the 
Health Promotion 
Center at the 
Samsung Medical 
Center, Seoul, Korea 

Abdominal ultrasonography 
and serum CA 19-9 
measurement 

Sensitivity, specificity, and 
predictive values of CA 
19-9 for detecting 
pancreatic cancer 

- Number of subjects 
with a level of CA 
19-9 > cut-off of 37 
U/mL was 1063 
(1.5%) including 4 
cases with 
pancreatic cancer.  

- Sensitivity is 100%  
- Specificity is 98.5%.  
- Positive predictive 

value is 0.9%. 
 
Mass screening for 
pancreatic cancer using 
CA 19-9 levels in 
asymptomatic subjects 
is ineffective because of 
a very low PPV, despite 
its high Se and Sp. 

 Prospective 
study 

Low 
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Screening in high risk patients for pancreatic cancer 

Study ID Ref Search 
date 

Population Intervention Outcomes Results Comments Study type Level of 
evidence 

Screening in high-risk 
patients 

    

Canto MI 
2006 

[13] NA 116 high-risk 
pancreatic cancer 
patients who had no 
symptom referable 
to the pancreas or 
suggestive of 
malignancy: 
7 patients from 
kindreds affected 
with Peutz-Jeghers 
Syndrome  and 109 
patients from Familial 
Pancreatic Cancer 
kindreds 

Combination of CT and 
EUS.  
 
 

An abnormal EUS led to 
the use of EUS-FNA, 
multidetector CT, and 
ERCP.  
  

- 29 patients displayed 
neoplastic-type lesions 
whom 15 patients 
underwent surgery.  

- Final pathologic 
examination 
demonstrated 6 high-
grade or invasive lesions 
(PanIN III, IPMN with 
carcinoma in situ, and 1 
frank adenocarcinoma), 
11 low-grade lesions 
(PanIN II or IPMN), and 
6 nonneoplastic lesions. 
Additionally, 6 
extrapancreatic lesions 
were detected via 
screening, including 1 
malignant ovarian tumor. 

Selection of 
positive patients 
for further 
examination 
depends on the 
assurance 
coverage of the 
patients. 

Prospective 
case-control 
study 

Very low 
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DIAGNOSIS 

Symptoms and signs 

Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

Palsson B 1997 [20] NA Patients with clinically 
suspected pancreatic 
disease 

Clinical exam 
CA50 
Standard: histology/cytology, 
follow-up 

Pain: 
Sensitivity 58% (102/175) 
Specificity 51% (172/337) 
 
Jaundice: 
Sensitivity 67% (117/175) 
Specificity 66% (221/337) 
 
Weight loss: 
Sensitivity 48% (42/88) 
Specificity 84% (165/197) 
 
Malabsorption: 
Sensitivity 19% (18/97) 
Specificity 94% (196/208) 

Blinded study 
Differential verification 
Fewer registrations of 
weight loss and 
malabsorption 
 

Prospective 
cohort study 

Low 

CT 

Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

Bipat S 2005 [22] Dec 2003 Patients with known or 
suspected pancreatic 
adenocarcinoma 

Helical CT 
Conventional CT 
US 
MRI 

Helical CT: sensitivity 91%, specificity 
85% (23 studies) 
Conventional CT: sensitivity 86%, 
specificity 79% 

High-quality SR 
23 studies included on 
helical CT, 20 studies 
included on conventional 
CT 

SR Moderate 

Dewitt J 2006 [23] 2004 Patients with suspected or 
established pancreatic 
cancer 

CT 
EUS 

EUS was more sensitive than CT 
Specificity was superior or equivalent to 
CT 
No meta-analysis is provided 

Medline only 
English only 
Inclusion of 9 studies 
assessing tumour 
detection (including 3 
retrospective studies) 

SR Low 

Bang S 2006 [24] NA Patients with suspected 
primary pancreatic cancer 
(n=102) 

Dynamic CT 
PET 
Standard: pathologic findings, 
follow-up 

Sensitivity: 80% (74/93) 
Specificity: 44% (4/9) 
PPV: 94% (74/79) 

Differential verification 
Partially blinded 

Prospective 
observational 
study 

Low 



56 Pancreatic cancer KCE reports 105 
 

Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

Heinrich S 
2005 

[25] NA Patients with suspected 
pancreatic cancer (n=59) 

Contrast-enhanced CT 
Standard: intraoperative findings, 
histology, follow-up 

Sensitivity: 93% (43/46) 
Specificity: 23% (3/13) 
PPV: 81% (43/53) 

Differential verification 
No information on 
blinding 

Prospective 
observational 
study 

Low 

Imbriaco M 
2006 

[26] NA Patients with suspected 
pancreatic cancer (n=78) 

Multislice CT 
Standard: final histopathological 
results of FNAC with follow-up 

Sensitivity: 98% (44/46) 
Specificity: 88% (28/32) 
PPV: 92% (44/48) 

Differential verification 
Blinding of pathology 
results? 

Prospective 
observational 
study 

Low 

Ultrasonography 

Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

Bipat S 2005 [22] Dec 2003 Patients with known or 
suspected pancreatic 
adenocarcinoma 

Helical CT 
Conventional CT 
US 
MRI 
 
Outcome: diagnosis 

US: sensitivity 76%, specificity 75% High-quality SR 
14 studies included 

SR Moderate 

Rickes S 2004 [28] NA Patients with cystic 
pancreatic lesion (n=31) 

Conventional US 
Echo-enhanced US 
Standard: histopathology, follow-
up 

Conventional US: 
Sensitivity: 67% 
Specificity: 39% 
 
Echo-enhanced US: 
Sensitivity: 67% 
Specificity: 96% 

Differential verification 
Blinded study 

Prospective 
observational 
study 

Low 

Okamoto Y 
2007 

[27] NA Patients with pancreatic 
tumours (n=62) 

Contrast-enhanced US 
Standard: surgery, FNA/biopsy 
of liver metastases, pancreatic 
juice cytology, autopsy 

Positive vascularity 
Sensitivity: 79% (42/53) 
Specificity: 67% (6/9) 
PPV: 93% (42/45) 
 
Hypo-enhancement 
Sensitivity: 96% (51/53) 
Specificity: 78% (7/9) 
PPV: 96% (51/53) 

Differential verification 
Blinded study 

Prospective 
observational 
study 

Low 
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MRI 

Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

Bipat S 2005 [22] Dec 2003 Patients with known or 
suspected pancreatic 
adenocarcinoma 

Helical CT 
Conventional CT 
US 
MRI 

MRI: sensitivity 84%, specificity 82% High-quality SR 
11 studies included 

SR Moderate 

Ruf J 2006 [30] NA Patients with clinically 
suspected pancreatic 
cancer (n=32) 

MRI 
Standard: surgery, laparotomy, 
biopsy or follow-up 

Sensitivity: 100% (15/15) 
Specificity: 76% (13/17) 
PPV: 79% (15/19) 

Differential verification 
No information on 
blinding 
Prospective?? 

Prospective 
observational 
study 

Very low 

Zhong L 2003 [31] NA Patients with obstructive 
jaundice (n=82) 

MRCP 
MRCP-MTI 
Standard: surgical findings and 
pathology 

MRCP: 
Sensitivity: 65% (22/34) 
Specificity: 81% (39/48) 
PPV: 71% (22/31) 
 
MRCP + MRI: 
Sensitivity: 82% (28/34) 
Specificity: 94% (45/48) 
PPV: 90% (28/31) 

Differential verification 
No information on 
blinding 
 

Prospective 
observational 
study 

Low 

Calvo T 2002 [32] NA Patients with suspected 
biliopancreatic pathology 
requiring ERCP (n=150) 

MRCP 
Standard: ERCP 

Sensitivity: 100% (9/9) 
Specificity: 100% (69/69) 
PPV: 100% (9/9) 

Differential verification 
Exclusion of 72 patients 
from analysis (reasons 
provided in article: 42 
didn’t need cannulation 
during ERCP) 
Blinded study 
 

Prospective 
observational 
study 

Low 

EUS 

Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

Dewitt J 2006 [23] 2004 Patients with suspected or 
established pancreatic 
cancer 

CT 
EUS 

EUS was more sensitive than CT 
Specificity was superior or equivalent to 
CT 
No meta-analysis is provided 

Medline only 
English only 
Inclusion of 9 studies 
assessing tumour 
detection (including 3 
retrospective studies) 

SR Low 

Rocca R 2007 [37] NA Patients with pancreatic 
mass (n=293); pancreatic 
cysts included (n=88) 

EUS 
EUS-FNA when indicated 
(n=246) 

EUS: 
Sensitivity: 79% (152/193) 
Specificity: 93% (93/100) 

Differential verification 
Blinded study 

Prospective 
observational 
study 

Low 



58 Pancreatic cancer KCE reports 105 
 

Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

Standard: surgery + 
histopathology, follow-up 
 
Outcome: diagnosis of 
malignancy 

PPV: 96% (152/159) 
72 results were inconclusive (included as 
negative result) 
 
EUS-FNA: 
Sensitivity: 80% (155/193) 
Specificity: 100% (100/100) 
PPV: 100% (155/155) 
16 results were inconclusive (included as 
negative result) 
Technical feasibility: 94% (232/246) 
Inadequate samples: 12% (28/232) 

Eloubeidi MA 
2007 

[42] NA Patients with suspected 
pancreatic cancer and 
solid lesion on EUS 
(n=547) 

EUS-FNA 
Standard: surgical specimen, 
death from pancreatic cancer, 
follow-up 
 
Outcome: diagnosis of 
malignancy 

Sensitivity: 92% (401/437) 
Specificity: 97% (100/103) 
PPV: 99% (401/404) 
Failures: 1% (7/547) 
Atypical samples (n=24) included as 
negative result 
Suspicious samples (n=25) included as 
positive result 

Differential verification 
7 patients with no final 
diagnosis excluded from 
analysis (partial 
verification) 
No blinding 
Previous reports: 
Eloubeidi 2003a & 
Eloubeidi 2003b 

Prospective 
observational 
study 

Low 

Iglesias-Garcia J 
2007 

[47] NA Patients with solid 
pancreatic mass (n=62) 

EUS-FNA (cytology & histology) 
Standard: surgical specimen, 
follow-up 
 
Outcome: diagnosis of 
malignancy 

Cytology: 
Sensitivity: 68% (26/38) 
Specificity: 71% (17/24) 
PPV: 79% (26/33) 
Inadequate samples: 18% (11/62) 
 
Histology: 
Sensitivity: 68% (26/38) 
Specificity: 100% (24/24) 
PPV: 100% (26/26) 
Inadequate samples: 16% (10/62) 
 
Both: 
Sensitivity: 84% (32/38) 
Specificity: 100% (24/24) 
PPV: 100% (32/32) 

Differential verification 
No information on 
blinding 

Prospective 
observational 
study 

Low 

Hocke M 2006 [34] NA Patients with 
undifferentiated pancreatic 
lesions (n=120) 

EUS 
Contrast-enhanced EUS 
Standard: EUS-FNA, surgical 
specimen, follow-up 

EUS: 
Sensitivity: 73% (41/56) 
Specificity: 83% (25/30) 
PPV: 89% (41/46) 

Differential verification 
Blinded study 
Exclusion of patients with 
premalignant lesions, 

Prospective 
observational 
study 

Low 
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Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

 
Outcome: diagnosis of 
malignancy 

 
CE-EUS: 
Sensitivity: 91% (51/56) 
Specificity: 93% (28/30) 
PPV: 96% (51/53) 

neuro-endocrine 
tumours, heart failure and 
lesions unreachable by 
needle (n=34) 

Horwhat JD 
2006 

[46] NA Patients with high clinical 
suspicion of pancreatic 
cancer (n=84) 

EUS-FNA (n=42) 
CT/US-FNA (n=42) 
Standard: histology, surgical data, 
follow-up 
 
Outcome: diagnosis of 
malignancy 

EUS-FNA: 
Sensitivity: 84% (21/25) 
Specificity: 100% (11/11) 
PPV: 100% (21/21) 

Differential verification 
No information on 
blinding 
RCT comparing EUS-FNA 
to CT/US-FNA 
12 patients excluded 
(reasons provided in 
article): 2 patients 
because of technical 
failure 

RCT Low 

Mishra G 2006 [48] NA Patients with solid (n=52) 
or cystic pancreatic lesion 
(n=19) 

EUS-FNA 
Telomerase activity 
Standard: surgical data, follow-up 
 
Outcome: diagnosis of 
malignancy 

EUS-FNA: 
Sensitivity: 85% (40/47) 
Specificity: 100% (5/5) 
PPV: 100% (40/40) 

Differential verification 
No information on 
blinding 
9 patients excluded from 
original sample (reasons 
provided in article): 2 
patients because of 
technical failure 
Results only presented 
for solid lesions 

Prospective 
observational 
study 

Low 

Saftoiu A 2006 [40] NA Patients with suspicion of 
pancreatic cancer (n=42) 

Power-Doppler EUS 
Standard: imaging + FNA + FU, 
surgical specimen 
 
Outcome: diagnosis of 
malignancy 

Sensitivity: 93% (27/29) 
Specificity: 77% (10/13) 
PPV: 90% (27/30) 

Differential verification 
Blinded study 
Results for EUS-FNA 
cannot be interpreted, 
because FNA was also 
used as gold standard 

Prospective 
observational 
study 

Low 

Harewood GC 
2002 

[45] NA Patients with known or 
suspected solid pancreatic 
mass (n=185) 

EUS-FNA 
Standard: surgical pathology, 
malignant cytology, follow-up 
 
Outcome: diagnosis of 
malignancy 

Sensitivity: 94% (154/164) 
Specificity: 100% (21/21) 
PPV: 100% (154/154) 
13 results were atypical (n=7) or 
inadequate (n=6, 3%) (included as 
negative result) 
In 1 patient with malignancy, the tumour 
was not visualised with EUS 

Differential verification 
No information on 
blinding 

Prospective 
observational 
study 

Low 
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Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

Becker D 2001 [39] NA Patients with solid 
pancreatic mass (n=23) 

Echo-enhanced colour- and 
power-Doppler EUS 
Standard: surgery, histology, 
follow-up 
 
Outcome: diagnosis of 
malignancy (hypoperfusion) 

Sensitivity: 94% (15/16) 
Specificity: 100% (7/7) 
PPV: 100% (15/15) 

Differential verification 
Blinded study 

Prospective 
observational 
study 

Low 

Fritscher-
Ravens A 2001 

[43] NA Patients with solid focal 
pancreatic lesions (n=30) 

EUS-FNA: Wilson-Cook needle 
vs. GIP assembly 
Standard: surgical specimen, 
bacteriology, follow-up 
 
Outcome: diagnosis of 
malignancy 

Wilson-Cook: 
Sensitivity: 85% (17/20) 
Specificity: 100% (7/7) 
PPV: 100% (17/17) 
One inadequate sample (excluded 
because of lost-to-follow-up) 
 
GIP: 
Sensitivity: 55% (11/20) 
Specificity: 100% (7/7) 
PPV: 100% (11/11) 
Inadequate samples: 11% (3/27) 
(included as negative result) 

Differential verification 
Blinded study 
Exclusion of 3 patients 
(reasons provided in 
article) 

Prospective 
observational 
study 

Low 

Gress F 2001 [44] NA Patients with suspected 
pancreatic cancer and 
negative CT-FNA or 
ERCP sampling (n=102) 

EUS-FNA 
Standard: surgical specimen, 
follow-up 
 
Outcome: diagnosis of 
malignancy 

Sensitivity: 93% (57/61) 
Specificity: 100% (41/41) 
PPV: 100% (57/57) 
8 results were inconclusive or non-
diagnostic (included as negative result) 

Differential verification 
Not blinded 

Prospective 
observational 
study 

Low 

Glasbrenner B 
2000 

[33] NA Patients with pancreatic 
head mass scheduled for 
surgery (M0) (n=95) 

EUS 
ERCP 
Standard: surgical specimen, 
cytology/histology, follow-up 
 
Outcome: diagnosis of 
malignancy 

Sensitivity: 78% (38/49) 
Specificity: 93% (39/42) 
PPV: 93% (38/41) 
Technical failure: 4% (4/95) (excluded 
from analysis) 

Differential verification 
Blinded study 

Prospective 
observational 
study 

Low 

Legmann P 
1998 

[35] NA Patients with suspected 
pancreatic tumour (n=51) 

EUS 
Dual-phase helical CT 
Standard: pathologic specimen, 
surgical record, biopsy (including 
metastases), follow-up 
 
Outcome: diagnosis of 
malignancy 

EUS: 
Sensitivity: 100% (27/27) 
Specificity: 33% (1/3) 
PPV: 93% (27/29) 

Differential verification 
Not blinded 
21 patients excluded 
(reasons provided in 
article) 

Prospective 
observational 
study 

Low 
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Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

Nakaizumi A 
1995 

[36] NA Patients with suspected 
and/or confirmed 
pancreatic cancer (n=232) 

EUS 
Standard: histology/cytology, 
follow-up 
 
Outcome: diagnosis of 
malignancy 

Sensitivity: 94% (46/49) 
Specificity: 97% (177/183) 
PPV: 88% (46/52) 

Differential verification 
No information on 
blinding 

Prospective 
observational 
study 

Low 

Figure 1. Pooled sensitivity of conventional EUS for the diagnosis of pancreatic malignancy. 
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Figure 2. Pooled specificity of conventional EUS for the diagnosis of pancreatic malignancy. 

 

Figure 3. Pooled sensitivity of EUS-FNA for the diagnosis of pancreatic malignancy. 
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Figure 4. Pooled specificity of EUS-FNA for the diagnosis of pancreatic malignancy. 
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Tumour markers 

Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

Goonetilleke 
KS 2007 

[49] Dec 2005 Patients with suspected 
pancreatic cancer 

CA 19-9 Median sensitivity: 79% (range 70-90%) 
Median specificity: 82% (68-91%) 
Median PPV: 72% (41-95%) 
Median NPV: 81% (65-98%) 
In case of jaundice, sensitivity increases 
and specificity decreases 

Medline only 
English only 
No quality assessment 
22 studies included, 
involving 2283 patients 

SR Low 

Hathurusinghe 
HR 2007  

[50] Aug 2006 Patients with suspected 
pancreatic cancer 

Tumor M2-PK Sensitivity: range 71 – 85% 
Specificity: 41 – 97% 
Sensitivity increases in combination with 
CA 19-9 (96%) 

English only 
No quality assessment 
6 studies included (no 
pooling) 

SR Low 

Kumar Y 2007 [51] 2005 Patients with suspected 
pancreatic cancer 

Tumor M2-PK Meta-analysis of 2 studies with 
diagnostic cut-off value of 15 U/ml: 
Sensitivity 72% 
Specificity 89% 

Search of Medline and 
NeLH 
English only 
No quality assessment 
7 studies included (incl. 
one abstract) 

SR Very low 

Carr-Locke DL 
1980 

[58] NA Patients referred for 
ERCP (n=144) 

CEA (cut-off 10 µg/l) 
Standard: standard 
investigations, ERCP, operation, 
follow-up, or post-mortem 
findings 
 
Outcome: diagnosis of 
pancreatic cancer 

Sensitivity: 69% (20/29) 
Specificity: 87% (98/113) 
PPV: 58% (15/26) 
 
Obstructive jaundice (n=64): 
Sensitivity: 64% (14/22) 
Specificity: 74% (31/42) 
PPV: 58% (11/19) 

Differential verification 
No information on 
blinding 
CEA not available in 2 
patients 

Prospective 
observational 
study 

Low 

Wang TH 1986 [57] NA Patients with suspected 
pancreatic cancer (n=151) 

CA 19-9 (cut-off 37 U/ml) 
CEA (cut-off 2.5 ng/ml) 
Standard: imaging, pathology 
  
Outcome: diagnosis of 
pancreatic cancer 

CA 19-9: 
Sensitivity 83% (20/24) 
Specificity 91% (105/116) 
PPV 65% (20/31) 
 
CEA: 
Sensitivity 71% (17/24) 
Specificity 78% (90/116) 
PPV 40% (17/43) 

Differential verification 
No information on 
blinding 

Prospective 
observational 
study 

Low 

Malesci A 1992 [54] NA Patients with suspected 
pancreatic cancer (n=110) 

CA 19-9 (cut-off 40 U/ml) 
Standard: histology, diagnostic 
imaging + follow-up 

Sensitivity: 83% (45/54) 
Specificity: 68% (38/56) 
PPV: 71% (45/63) 

Differential verification 
Blinded study 
 

Prospective 
observational 
study 

Low 
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Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

Kuno N 1994 [53] NA Patients with suspected 
pancreatic cancer (n=423) 

CA 19-9 (cut-off 37 U/ml) 
CEA (cut-off 2.5 ng/ml) 
Span 1 (cut-off 30 U/ml) 
EL-1 (cut-off 400 ng/dl) 
Standard: histology, follow-up 
 
Outcome: diagnosis of 
pancreatic cancer 

CA 19-9: 
Sensitivity 87% (41/47) 
Specificity 78% (279/356) 
PPV 35% (41/118) 
 
CEA: 
Sensitivity 57% (26/46) 
Specificity 87% (310/356) 
PPV 36% (26/72) 
 
Span 1: 
Sensitivity 89% (42/47) 
Specificity 80% (284/356) 
PPV 37% (42/114) 
 
EL-1: 
Sensitivity 51% (24/47) 
Specificity 87% (311/356) 
PPV 35% (24/69) 

Differential verification 
No information on 
blinding 
20 patients excluded 
(reasons provided in 
article) 

Prospective 
observational 
study 

Low 

Palsson B 1997 [20] NA Patients with clinically 
suspected pancreatic 
disease 

Clinical exam 
CA50 (cut-off 20 U/ml) 
Standard: histology/cytology, 
follow-up 
 
Outcome: diagnosis of 
pancreatic cancer 

Sensitivity 96% (168/175) 
Specificity 48% (162/337) 
PPV 49% (168/343) 
 

Blinded study 
Differential verification 

Prospective 
cohort study 

Low 

Urgell E 2000 [56] NA Patients with clinical 
suspicion of pancreatic 
cancer (n=156) 

CA 19-9 (reference value 37 
U/ml; cut-off value 250 U/ml in 
presence of pancreatic mass, 100 
U/ml otherwise) 
Standard: FNA cytology, clinical 
criteria, death 
 
Outcome: diagnosis of 
pancreatic cancer 

Sensitivity 68% (51/75) 
Specificity 88% (72/81) 
PPV 85% (51/60) 

Differential verification 
No information on 
blinding 
15 patients excluded 
(incomplete clinical 
information and/or 
inadequate sample 
collection) 
 

Prospective 
observational 
study 

Low 

Sperti C 2001 [55] NA Patients with cystic 
tumour of the pancreas 
(n=56) 

CA 19-9 (cut-off 37 U/ml) 
Standard: pathology, biopsy, 
follow-up 

Sensitivity: 65% (11/17) 
Specificity: 90% (35/39) 
PPV: 73% (11/15) 

Differential verification 
Blinded study 

Prospective 
observational 
study 

Low 
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Figure 5. Pooled sensitivity of CA 19-9 for the diagnosis of pancreatic malignancy. 

 

Figure 6. Pooled specificity of CA 19-9 for the diagnosis of pancreatic malignancy. 
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Figure 7. Pooled sensitivity of CEA for the diagnosis of pancreatic malignancy. 

 

Figure 8. Pooled specificity of CEA for the diagnosis of pancreatic malignancy. 
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Cyst fluid analysis 

Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

van der Waaij 
LA 2005 

[59] June 2004 Patients with pancreatic 
cystic lesions 

Cyst fluid analysis with amylase, 
CEA, CA 19-9 and cytology for 
the differentiation between 
benign and 
premalignant/malignant lesions 

Amylase < 250 U/l, serous cystadenoma 
(SCA) + mucinous cystadenoma (MCA) 
+ mucinous cystadenocarcinoma 
(MCAC) vs. pseudocyst (PC): sensitivity 
44%, specificity 98%, PPV 98% 
CEA < 5 ng/ml, SCA + PC vs. MCA + 
MCAC: sensitivity 50%, specificity 95%, 
PPV 94% 
CA 19-9 < 37 U/ml, SCA + PC vs. MCA 
+ MCAC: sensitivity 19%, specificity 
98%, PPV 94%  

Medline only 
No quality assessment 
12 observational studies 
included, overall low 
quality 

SR Low – very 
low 

ERCP 

Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

AHRQ 2002 [62] Aug 2001 (1) common bile duct 
stones 
(2) pancreaticobiliary 
malignancy 
(3) pancreatitis 
 (4) abdominal pain of 
possible pancreaticobiliary 
origin 

Endoscopic retrograde 
pancreatography (ERCP) 

Twelve studies comparing at least two 
tissue sampling techniques were 
identified in this systematic review. The 
available studies are limited by small size 
and do not consistently compare 
techniques in the same group of 
patients. Most studies do not report 
statistical tests, so it is not possible to 
determine with confidence whether 
reported differences in sensitivity are 
significantly different. While available 
evidence is suggestive, larger studies are 
needed to draw conclusions on relative 
performance of tissue sampling 
techniques. 
 
The available evidence suggests that 
sensitivity for detecting malignancy is 
similar or higher for brush cytology vs. 
bile aspiration cytology, similar for fine 
needle aspiration (FNA) cytology vs. 
brush cytology, and similar or higher for 
forceps biopsy vs. brush cytology. Using 

Good-quality SR SR Moderate - 
high 
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Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

combinations of two or more sampling 
techniques may increase overall 
sensitivity. No comparative studies 
evaluated whether incremental 
improvement could also be achieved by 
repeated sampling using the same 
technique. 
 
In the absence of comparative studies of 
endoscopic ultrasound (EUS)-FNA and 
ERCP-FNA, indirect comparison of 
single-arm studies was attempted. 
Results from 10 studies including at least 
400 subjects with pancreatic mass 
suggest a range of sensitivity in detecting 
pancreatic malignancy of 60-94 percent 
with a specificity of 100 percent. Two 
studies of ERCP-FNA including 164 
subjects with various pancreatobiliary 
tumors reported sensitivities ranging 
from 25 percent to 62 percent. While 
sensitivity reported in these studies 
appears to be lower than that for EUS-
FNA, such a comparison is not valid due 
to differences in study populations, 
cytology techniques, and study settings. 
 
The available evidence directly 
comparing ERCP with either MRCP or 
EUS is modest in size and of varying 
methodologic quality. The evidence 
comparing ERCP with MRCP is some 
what stronger than that comparing 
ERCP with EUS. Individual studies do 
not demonstrate statistically significant 
differences in diagnostic performance 
for ERCP vs. MRCP or for ERCP vs. EUS 
for characterizing malignant strictures. In 
sum, the available studies suggest that 
both MRCP and EUS provide similar 
diagnostic performance as ERCP in 
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Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

detecting pancreaticobiliary malignant 
obstruction. 

Stavropoulos S 
2005 

[63] NA Patients with painless 
jaundice and no mass on 
CT and stricture on ERCP 
(n=61) 

ERCP + brushing 
Standard: histopathology, follow-
up 

Sensitivity: 40% (17/42) 
Specificity: 100% (18/18) 
PPV: 100% (17/17) 

Differential verification 
1 patient excluded from 
analysis because no 
brushing possible 
Blinded study 

Prospective 
observational 
study 

Low 

PET scan 

CPG ID Ref Search 
date 

Recommendation Supporting evidence Level of 
evidence 

FNCLCC 
2003 

[71] Oct 2002 Sous réserve d’une glycémie < 7,2 mmol.L-1, la TEP-FDG est indiquée pour établir le diagnostic 
différentiel entre cancer et pancréatite chronique (niveau de preuve B2). 

Shreve 1999 
Diederichs 2000 
Sendler 2000 
Jadvar 2001 
Sperti 2001 
Papos 2002 

Low 

 
Study ID Ref Search 

date 
Population Intervention(s) Results Comments Study type Level of 

evidence 
Orlando LA 
2004 

[65] 2003 Patients with suspected 
pancreatic cancer 

PET PET after positive CT: 
Summary sensitivity: 92% (95%CI 87 – 
95%)  
Summary specificity: 68% (95%CI 51% – 
81%) 
 
PET after negative CT: 
Summary sensitivity:  73% (95%CI 50% – 
88%)  
Summary specificity:  86% (95%CI 75% – 
93%) 
 
PET after indeterminate CT: 
Summary sensitivity:  100%  
Summary specificity:  68% 
(results based on a single study)  

Meta-analysis of 9 
observational studies 

SR Low 

Singer E 2007 [69] NA Patients with mass-
forming lesion of the 
pancreas (n=41) 

PET 
Standard: histology (biopsy, 
surgery, autopsy), follow-up 

Sensitivity: 86% (19/22) 
Specificity: 79% (15/19) 
PPV: 83% (19/23) 

Differential verification 
Blinded study 
 

Prospective 
observational 
study 

Low 
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Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

Bang S 2006 [24] NA Patients with suspected 
primary pancreatic cancer 
(n=102) 

Dynamic CT 
PET 
Standard: pathologic findings, 
follow-up 

Sensitivity: 97% (90/93) 
Specificity: 78% (7/9) 
PPV: 98% (90/92) 

Differential verification 
Blinded study 

Prospective 
observational 
study 

Low 

Heinrich S 
2005 

[25] NA Patients with focal lesion 
in pancreas (n=59) 

PET/CT 
Standard: intraoperative findings, 
histology, follow-up 

Sensitivity: 89% (41/46) 
Specificity: 69% (9/13) 
PPV: 91% (41/45) 

Differential verification 
No information on 
blinding 

Prospective 
observational 
study 

Low 

Nishiyama Y 
2005a 

[67] NA Patients with suspected 
pancreatic cancer (n=86) 

PET 
Standard: histology/cytology, 
follow-up 

Sensitivity: 89% (49/55) 
Specificity: 65% (20/31) 
PPV: 82% (49/60) 

Differential verification 
Blinded study 
 

Prospective 
observational 
study 

Low 

Rasmussen I 
2004 

[68] NA Patients with recently 
diagnosed pancreatic mass 
(n=20) 

PET 
Standard: histopathology, 
biopsies 

Sensitivity: 75% (9/12) 
Specificity: 88% (7/8) 
PPV: 90% (9/10) 

Differential verification 
Blinded study 
 

Prospective 
observational 
study 

Low 

Sperti C 2005 [270] NA Patients with suspected 
cystic tumour of the 
pancreas (n=50) 

PET 
Standard: pathology, biopsy, 
follow-up 

Sensitivity: 94% (16/17) 
Specificity: 94% (31/33) 
PPV: 89% (16/18) 

Differential verification 
Blinded study 

Prospective 
observational 
study 

Low 

Sperti C 2001 [55] NA Patients with cystic 
tumour of the pancreas 
(n=56) 

PET 
Standard: pathology, biopsy, 
follow-up 

Sensitivity: 94% (16/17) 
Specificity: 97% (38/39) 
PPV: 94% (16/17) 

Differential verification 
Blinded study 
Included in FNCLCC 
guideline 

Prospective 
observational 
study 

Low 
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STAGING 

CT 

Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

Bipat S 2005 [22] Dec 2003 Patients with known or 
suspected pancreatic 
adenocarcinoma 

Helical CT 
Conventional CT 
US 
MRI  
 
Outcome: resectability 

Helical CT: sensitivity 81%, specificity 
82%  
Conventional CT: sensitivity 82%, 
specificity 76% 

High-quality SR 
32 studies on helical CT 
included, 12 studies on 
conventional CT 

SR Moderate 

Dewitt J 2006 [23] 2004 Patients with suspected or 
established pancreatic 
cancer 

CT 
EUS 

No meta-analysis is provided 
T staging: 5 studies, of which 4 found 
EUS to be superior (different TNM 
staging systems across studies) 
N staging: 8 studies, of which 5 founds 
EUS to be superior 
Resectability: 4 studies, inconsistent 
results 

Medline only 
English only 

SR Low 

Imbriaco M 
2006 

[26] NA Patients with histologically 
confirmed pancreatic 
cancer (n=46) 

Multislice CT 
Standard: final histopathological 
results of FNAC with follow-up  
 
Outcome: resectability 

Sensitivity: 92% (36/39) 
Specificity: 86% (6/7) 
PPV: 97% (36/37) 

Differential verification 
Unsure if partial 
verification (for 
unresectable patients) 
Blinding of pathology 
results? 

Prospective 
observational 
study 

Low 

Li H 2005 [72] NA Patients with pancreatic 
cancer (n=101) 

Tri-phase MDCT 
Standard: pathology, follow-up 
 
Outcome: resectability 

Sensitivity: 93% (78/84) 
Specificity: 94% (16/17) 
PPV: 99% (78/79) 

Differential verification 
No information on 
blinding 

Prospective 
observational 
study 

Low 

Satoi S 2007 [73] NA Patients with pancreatic 
cancer (n=43) 

Contrast-enhanced MDCT 
Standard: liver biopsy, follow-up 
 
Outcome: detection of liver 
metastasis 

Sensitivity: 88% (22/25) 
Specificity: 89% (16/18) 
PPV: 92% (22/24) 

Differential verification 
Partially blinded 

Prospective 
observational 
study 

Low 
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Ultrasonography 

Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

Bipat S 2005 [22] Dec 2003 Patients with known or 
suspected pancreatic 
adenocarcinoma 

Helical CT 
Conventional CT 
US 
MRI 
 
Outcome: resectability 

US: sensitivity 83%, specificity 63% 
(significantly lower than specificity of 
helical CT: 82%, p=0.011) 

High-quality SR 
6 studies included 

SR Moderate 

MRI 
Study ID Ref Search 

date 
Population Intervention(s) Results Comments Study type Level of 

evidence 
Bipat S 2005 [22] Dec 2003 Patients with known or 

suspected pancreatic 
adenocarcinoma 

Helical CT 
Conventional CT 
US 
MRI 
 
Outcome: resectability 

MRI: sensitivity 82%, specificity 78% High-quality SR 
7 studies included 
 

SR Moderate 

Ruf J 2006 [30] NA Patients with pancreatic 
cancer (n=32) 

MRI 
Standard: surgery, laparotomy, 
biopsy or follow-up 

Liver metastasis: 
Sensitivity: 75% (6/8) 
Specificity: 71% (5/7) 
PPV: 75% (6/8) 
 
N staging: 
Sensitivity: 15% (2/11) 

Differential verification 
No information on 
blinding 
Prospective?? 

Prospective 
observational 
study 

Very low 

EUS 
Study ID Ref Search 

date 
Population Intervention(s) Results Comments Study type Level of 

evidence 
van Vliet EP 
2007 

[74] Feb 2006 Patients with pancreatic 
adenocarcinoma 

EUS T staging: 
Median accuracy: 79% (range 69-93%) (8 
studies) 
N staging: 
Median accuracy: 69% (range 50-88%) 
(10 studies) 
Median sensitivity: 63% (range 33%-92%) 
Median specificity: 63% (range 26%-
100%) 

Medline only 
English only 
No quality assessment 
11 studies identified 

SR Low 

Puli SR 2007 [75] ? Patients with pancreatic 
and periampullary cancer 

EUS 
 
Outcome: vascular invasion 

Pooled sensitivity: 73% (95%CI 69-77%) 
Pooled specificity: 90% (95%CI 88-92%) 

No quality assessment 
29 studies identified 

SR Low 
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Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

Dewitt J 2006 [23] 2004 Patients with suspected or 
established pancreatic 
cancer 

CT 
EUS 

No meta-analysis is provided 
T staging: 5 studies, of which 4 found 
EUS to be superior (different TNM 
staging systems across studies) 
N staging: 8 studies, of which 5 founds 
EUS to be superior 
Resectability: 4 studies, inconsistent 
results 

Medline only 
English only 
 

SR Low 

PET scan 

CPG ID Ref Search 
date 

Recommendation Supporting evidence Level of 
evidence 

FNCLCC 
2003 

[71] Oct 2002 La TEP complète utilement le bilan d’extension des cancers du pancréas (niveau de preuve B2) et permet 
de ne pas proposer une chirurgie radicale aux patients déjà porteurs de métastases (accord d’experts). 

Frohlich 1999 Low 

 

 
Study ID Ref Search 

date 
Population Intervention(s) Results Comments Study type Level of 

evidence 
Heinrich S 
2005 

[25] NA Patients with pancreatic 
cancer (n=46) 

PET/CT 
Standard: intraoperative findings, 
histology, follow-up 

M-staging: 
Sensitivity: 81% (13/16) 
Specificity: 100% (30/30) 
PPV: 100% (13/13) 

Differential verification 
Partial verification for N 
staging 
No information on 
blinding 

Prospective 
observational 
study 

Low 

Nishiyama Y 
2005b 

[76] NA Patients with pancreatic 
cancer (n=42) 

PET 
Standard: histology/cytology, 
follow-up 

M-staging: 
Sensitivity: 81% (13/16) 
Specificity: 88% (23/26) 
PPV: 81% (13/16) 

Differential verification 
Blinded study 
 

Prospective 
observational 
study 

Low 

ERCP 

No adequate evidence identified. 

Laparoscopy 

No adequate evidence identified. 

Explorative laparotomy 

No adequate evidence identified. 



KCE Reports 105  Pancreatic cancer 75 

NEOADJUVANT TREATMENT 
CPG ID Ref Search 

date 
Recommendation Supporting evidence Level of 

evidence 
CCO 2-23 [79] Nov 2007 There is insufficient evidence to support the use of preoperative chemotherapy or radiotherapy or the 

use of intraoperative radiotherapy. 
Nakamori S 2006: RCT in 
abstract form 

 

 
Study ID Ref Search 

date 
Population Intervention Results Comments Study type Level of 

evidence 
Palmer D 2007 [82] NA Patients with potentially 

resectable pancreas 
cancer (n = 50) 

Gemcitabine (1000 mg/m²) every 
7 days for 43 days: n = 24 
Gemcitabine (1000 mg/m²) and 
cisplatin (25 mg/m²): n = 26; 7 to 
the original schedule (omitting 
day 22) and 19 to a revised 
schedule due to neutropenia 
(omitting days 15 and 36) 

Resection rate (primary outcome): 38% 
vs. 70% 
1-year survival: 42% vs. 62% 
Toxicity: 10 episodes of grade III/IV 
haematological toxicity in each group 

Patients who were 
allocated to gemcitabine 
received a median of 85% 
of the planned dose. 
Patients who were 
allocated to combination 
treatment received a 
median of 88% and 92% 
of the planned 
gemcitabine and cisplatin 
doses, respectively. 
Methodological flaws: no 
information on 
randomisation procedure, 
no blinding, no statistics 
provided. 
Phase II trial 

RCT Low 

Brunner TB 
2007 

[81] NA Patients with locally 
resectable or potentially 
resectable pancreatic 
carcinoma without distant 
metastasis 

Arm A: partial 
pancreaticoduodenectomy + 
adjuvant chemotherapy 
Arm B: same treatment + 
neoadjuvant CRT (cisplatin/ 
gemcitabine) 

Ongoing trial Ongoing phase II trial RCT NA 
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SURGICAL TREATMENT WITH CURATIVE INTENT 

Preoperative biliary drainage 

Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

Mumtaz K 
2007 

[87] Oct 2006 Patients awaiting surgical 
procedure for a 
pancreatico-biliary 
stricture confirmed or 
suspected to be malignant 

Preoperative endoscopic biliary 
stenting (EBS) 

EBS: n = 62; no EBS: n = 63 
Pre-surgical mortality: OR 3.14 (95%CI 
0.12-79.3; NS) 
Pre-surgical complications: OR 43.75 
(95%CI 2.51-761.8; p=0.01) in favour of 
no EBS 
Post-surgical mortality: OR 0.75 (95%CI 
0.25-2.24; NS) 
Post-surgical complications: OR 0.45 
(95%CI 0.22-0.91; p=0.03) in favour of 
EBS 
Overall mortality: OR 0.81 (95%CI 0.17-
3.89; NS) 
Overall complications: OR 0.50 (95%CI 
0.01-23.68; NS) 

2 RCTs included (Lai 
1994, Lygidakis 1987), 
both of moderate quality 

SR Moderate 

Saleh MM 2002 [88] Dec 2001 Patients with obstructive 
jaundice due to 
peripapillary pancreatic 
tumours undergoing 
radical surgery 

Preoperative endoscopic biliary 
stenting (EBS) 

EBS: n = 337; no EBS: n = 412 
Postoperative complications: OR 0.79 
(95%CI 0.36-1.73; NS) 
Mortality: OR 0.81 (95%CI 0.33-1.99; 
NS) 

2 RCTs included (Lai 
1994, Lygidakis 1987) 
Meta-analysis is done 
using the results from the 
2 RCTs + 4 observational 
studies 
Medline search only 
No quality assessment of 
included studies 

SR Moderate 

Sewnath ME 
2002 

[89] Sept 2001 Patients with obstructive 
jaundice resulting from 
tumours 

Preoperative biliary drainage 
(PBD) 

Overall death rate: 15.9% vs. 13.5%; OR 
1.19 (95%CI 0.63 – 2.23, p=0.60) 
Overall complication rate: 57.3% vs. 
41.9%; OR 1.99 (95%CI 1.25-3.16, 
p=0.004) in favour of no PBD 

5 RCTs included (Hatfield 
1982, McPherson 1984, 
Smith 1985, Pitt 1985, Lai 
1994), heterogeneous 
quality 
Included Lygidakis 1987 as 
a retrospective cohort 
analysis 
Mixture of RCTs with 
internal and external 
drainage 

SR Moderate 

Aly EA 2001 [90] Oct 2000 Patients with malignant Preoperative biliary drainage No meta-analysis done. 5 RCTs included (Hatfield SR Moderate 
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Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

obstructive jaundice (PBD) Conclusion: no evidence to support 
routine PBD 

1982, McPherson 1984, 
Smith 1985, Pitt 1985, Lai 
1994), heterogeneous 
quality 
Medline only, English only 

Van der Gaag 
NA 2007 

[91] NA Patients with 
periampullary tumours 
causing obstructive 
jaundice, scheduled to 
undergo curative 
resection 

‘Early’ surgical treatment vs. 
preoperative biliary drainage for 
4 weeks and subsequent surgical 
treatment 

Ongoing trial Ongoing trial RCT NA 

Radical resection 

Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

Imamura M 
2004 

[271] NA Patients with resectable 
locally advanced 
pancreatic cancer 

Radical resection 
(pancreaticoduodenectomy or 
distal pancreatectomy with 
dissection of the regional lymph 
nodes) (n=20) vs. 5-FU-based 
CRT (n=22) 

1-year survival: 62% vs. 32%, p = 0.05 in 
favour of surgery 
Mean survival: > 17 months vs. 11 
months, p < 0.03 in favour of surgery 
Mean hospital stay: 66 +/- 29 days vs. 
102 +/- 57 days, p=0.03 in favour of 
surgery 

Prematurely terminated 
trial due to accrual 
difficulties 
No information on 
blinding 

RCT Moderate 

Lygidakis NJ 
2004 

[103] NA Patients with pancreatic 
head carcinoma and 
portal-mesenteric venous 
invasion 

Radical resection (mono-bloc 
spleno-pancreatic and vascular 
resection) (n=27) vs. palliative 
gastro-biliary bypass  (n=29) 

Group A: 1-, 2-, 3-, 4- and 5-year 
survival was 89%, 81%, 60%, 34% and 
19% respectively 
Group B: 1-year survival was 45%, 2-
year survival 0% (p=0.0001) 
1-, 2-, 3-, 4- and 5-year disease-free 
survival in group A: 85%, 61%, 30%, 14% 
and 0% respectively 

4 patients in group B had 
negative histology 

RCT Moderate 

Riall TS 2005 [272] NA Patients with 
periampullary  
adenocarcinoma (57% 
pancreatic cancers) 
(n=299) 

Standard 
pancreaticoduodenectomy 
(n=146)  vs. extended 
pancreaticoduodenectomy 
(standard PD + distal 
gastrectomy + retroperitoneal 
lymphadenectomy) (n=148) 

5-year survival: 25% vs. 31%, NS 
Median survival: 25 vs. 28 months, NS 
Overall complication rate: 43% vs. 29%, 
p=0.01 in favour of standard group 
FACT-Hep total QOL scores (in 
subgroup of 105 patients): 143.5 vs. 
147.3 

5 patients excluded based 
on histology 

RCT High 
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Lymphadenectomy 

Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

Michalski CW 
2007 

[106] Feb 2006 Patients with pancreatic 
cancer 

Extended vs. standard 
lymphadenectomy 

Survival: weighted mean log HR = 0.93 
(95%CI 0.77 – 1.13, p = 0.48; I² 59.3%) 
Meta-analysis of the single morbidities 
with a random effects model revealed 
no significant differences 

Good quality SR 
4 RCTs included (Farnell 
2005, Riall 2005, Nimura 
2004 [abstract], 
Pedrazzoli 1998) 

SR Moderate 

Vascular resection 

Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

Siriwardana HP 
2006 

[102] June 2005 Patients with pancreatic 
cancer 

Portal–superior mesenteric vein 
resection during pancreatectomy 

Postoperative morbidity rate: 9 – 78%, 
median 42% 
Median survival: 13 months 
1-year survival 50%; 5-year survival 7% 
Positive nodes in 67% of patients 

English only 
No quality assessment 
52 trials included, of 
which 1 RCT (Lygidakis 
2004) 

SR Low 

Pylorus preservation vs. antrectomy 

Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

Karanicolas PJ 
2007 

[109] Jan 2006 Patients with pancreatic 
or periampullary cancer 

Pylorus-preserving 
pancreaticoduodenectomy vs. 
standard Whipple 
pancreaticoduodenectomy 

Postoperative mortality: RR 0.40 (95%CI 
0.14-1.13, p=0.09) in favour of PPPD 
Operative time: WMD 72.3 minutes 
(95%CI 52.9-91.8, p<0.001) in favour of 
PPPD 
Blood loss: WMD 283.7 ml (95%CI 
176.0-391.4, p<0.001) in favour of PPPD 
5-year mortality: RR 0.98 (95%CI 0.87-
1.11) 

6 RCTs included (Lin 
2005, Seiler 2005, Tran 
2004, Bloechle 1999, 
Wenger 1999, Paquet 
1998); heterogeneous 
quality  

SR Moderate 

Diener MK 
2007 

[110] Dec 2005 Patients with pancreatic 
or periampullary cancer 

Pylorus-preserving 
pancreaticoduodenectomy vs. 
standard Whipple 
pancreaticoduodenectomy 

Mortality: OR 0.49 (95%CI 0.17-1.40, 
p=0.18) 
Overall morbidity: OR 0.89 (95%CI 
0.48-1.65, p=0.69) 
Operating time: WMD -68.26 minutes 
(95%CI -105.70 to -30.83, p=0.0004) in 
favour of PPPD 
Blood loss: WMD -766.0 ml (95%CI -
965.26 to -566.74, p<0.00001) in favour 
of PPPD 

6 RCTs included (Lin 
2005, Seiler 2005, Tran 
2004, Bloechle 1999, 
Wenger 1999, Paquet 
1998); heterogeneous 
quality  

SR Moderate 
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Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

Paraskevas KI 
2006 

[111] ? Patients with pancreatic 
or periampullary cancer 

Pylorus-preserving 
pancreaticoduodenectomy vs. 
standard Whipple 
pancreaticoduodenectomy 

Focus on delayed gastric emptying: 
heterogeneous results across studies 
(no meta-analysis performed) 

Narrative review based 
on Medline search for 
English RCTs 

SR Low 

Pancreaticoenteric anastomosis 

Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

McKay A 2006 [113] ? Patients undergoing 
pancreaticoduodenectomy 

Reconstruction by 
pancreaticojejunostomy vs. 
pancreaticogastrostomy 

Pancreatic fistula: RR 2.62 (95%CI 1.91-
3.60) in favour of PGS 
Postoperative morbidity: RR 1.43 
(95%CI 1.26-1.61) in favour of PGS 
In-hospital mortality: RR 2.51 (95%CI 
1.61-3.91) in favour of PGS 

1 RCT (Yeo 1995), 2 
non-randomised 
prospective clinical trials 
and 8 observational 
cohort studies 

SR Moderate 

Bassi C 2005 [114] NA Patients with periampullary 
neoplasms undergoing 
pancreaticoduodenectomy; 
soft parenchyma on 
histology (n = 163) 

Reconstruction by 
pancreaticojejunostomy (n=82) 
vs. pancreaticogastrostomy 
(n=69) 

Postoperative complications: 39% vs. 
29% (NS) 
Pancreatic fistula: 16% vs. 13% (NS) 
Biliary fistula: 9% vs. 0% (p=0.02) 
 

Twelve patients excluded 
because of different 
degrees of fibrosis 
No information on 
blinding 

RCT Moderate 

Duffas JP 2005 [115] NA Patients undergoing 
pancreaticoduodenectomy 
(n = 149)  

Reconstruction by 
pancreaticojejunostomy (n=68) 
vs. pancreaticogastrostomy 
(n=81) 

Intra-abdominal complications: 34% in 
both groups 
Pancreatic fistula: 20% vs. 16% 
Postoperative mortality: 10% vs. 12% 
(p=0.67) 
Length of hospital stay: 21 vs. 20 days 
(NS) 

19% benign disorders RCT High 

Poon RT 2007 [273] NA Patients undergoing 
pancreaticoduodenectomy 
with end-to-side 
pancreaticojejunal 
anastomosis (n = 120) 

External stent inserted across 
the anastomosis (n=60) vs. no 
stent (n=60) 

Pancreatic fistula rate: 6.7% vs. 20%, 
p=0.032 
Clinical leakage: 3.3% vs. 15%, p=0.027 
Postoperative mortality: 1.7% vs. 5% 
(NS) 
Length of hospital stay: 17 vs. 23 days , 
p=0.039 

Randomisation with 
sealed envelope 
No information on 
blinding of patients or 
assessors 

RCT Moderate 

Peng SY 2007 [117] NA Patients undergoing 
pancreaticoduodenectomy 
for benign and malignant 
diseases of the pancreatic 
head and the periampullary 
region (n = 217) 

Binding pancreaticojejunostomy 
(n=106, 43 with pancreatic 
adenoCA) vs. conventional 
pancreaticojejunostomy (n=111, 
47 with pancreatic adenoCA) 

Pancreatic anastomotic leakage: 0% vs. 
7.2%, p=0.014 
Postoperative mortality: 2.8% vs. 6.3% 
(NS) 
Length of hospital stay: 18 vs. 22 days, 
p=0.0005 

Good quality RCT 
Also other types of 
tumours and benign 
diseases included 

RCT High 

Bassi C 2003 [120] NA Patients who underwent a Duct-to-mucosa anastomosis Pancreatic fistula: 13% vs. 15% (NS) No information on RCT Moderate 
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Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

pancreaticoduodenectomy 
with soft residual tissue (n 
= 144) 

(n=72) vs. 1-layer end-to-side 
pancreaticojejunostomy (n=72) 

Postoperative complications: 54% vs. 
53% (NS) 
Postoperative death: 2% vs. 0% (NS) 
Length of hospital stay: 16 vs. 17 days 
(NS) 

blinding 
33% with pancreatic 
adenoCA, 21% with 
IPMT, 18% adenoCA of 
papilla of Vater 

Tran K 2002 [119] NA Patients undergoing a 
pancreaticoduodenectomy 
for suspected pancreatic 
cancer and periampullary 
cancer (n = 169) 

Occlusion of the pancreatic duct 
(n=86) vs. 
pancreaticojejunostomy (n=83) 

Absence of surgical complications: 64% 
vs. 76% (NS) 
Pancreatic fistula: 17% vs. 5%, p=0.013 
Postoperative mortality: 8% vs. 5% (NS) 
Diabetes at 1y: 34% vs. 14%, p=0.001 
Median hospital stay: 17 vs. 16 days (NS) 

No information on 
blinding 
59% with pancreatic 
adenoCA; 11% focal 
pancreatitis 

RCT Moderate 

Chou FF 1996 [116] NA Patients with periampullary 
cancer undergoing 
Whipple’s operation (n = 
93) 

Invaginating 
pancreaticojejunostomy (n=46) 
vs. duct-to-mucosa anastomisis 
(n=47) 

Major complications: 33% vs. 21% (NS) 
Postoperative mortality: 9% vs. 6% (NS) 
Leakage: 15% vs. 4%, p=0.09 
Mean hospital stay (no ITT): 22 vs. 20 
days (NS)  

No information on 
blinding 
16% pancreatic head 
cancer, 65% cancer of 
papilla of Vater or 
duodenum, 19% cancer of 
distal common bile duct 

RCT Moderate 

Reissman P 
1995 

[118] NA Patients who were 
scheduled for 
pancreaticoduodenectomy 
for periampullary 
carcinoma (n = 35) 

End-to-end 
pancreaticojejunostomy (n=18) 
vs. controlled 
pancreaticocutaneous fistula 
(n=17) 

Overall postoperative morbidity: 56% vs. 
24%, p<0.01 
Postoperative mortality: 11% vs. 0% 
(NS) 
Mean postoperative hospital stay: 42 vs. 
26 days, p<0.01 

No information on 
blinding 
49% pancreatic adenoCA 

RCT Moderate 
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Figure 9: Pooled analysis of pancreatic fistula after pancreaticojejunostomy vs. pancreaticogastrostomy. 

 

Figure 10. Pooled analysis of postoperative complication rate after pancreaticojejunostomy vs. pancreaticogastrostomy. 
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Figure 11. Pooled analysis of postoperative mortality after pancreaticojejunostomy vs. pancreaticogastrostomy. 

 

Laparoscopy 

Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

Croce E 2005 [77] ? Patients with pancreatic 
cancer 

Laparoscopic pancreatic 
resection 

Laparoscopic 
pancreaticoduodenectomy: long 
operative time, long postoperative stay 
Laparoscopic left pancreatectomy: fast 
recovery, comparable complication rate 
to open approach, shorter 
postoperative stay, few pancreatic 
fistulas 

Narrative review based 
on Medline search. No 
search data available. 

SR Very low 
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HISTOPATHOLOGIC EXAMINATION 

Prognostic factors 

Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

Garcea G 2008 [134] Not stated 
(most recent 
study 
included: 
2006) 

Patients having undergone 
resection for pancreatic 
ductal adenocarcinoma 

Prognostic factors: patient 
demographics, operative details 
and tumour characteristics (such 
as example tumour size, lymph 
node metastases and tumour 
differentiation) 

Tumour size: 
Yearly survival rates: OR=0.32, 95%CI 
0.18-0.56; P<0.001 (8 studies) 
Median survival: OR=2.52, 95%CI 1.95-
3.29; P<0.001 (8 studies) 
Both in favour of tumour < 2 cm 
 
Lymph node status: 
Yearly survival rates: OR=0.32, 95%CI: 
0.24-0.42; P<0.001 (26 studies) 
Median survival: OR=2.09, 95%CI 1.69-
2.60; P<0.001 (24 studies) 
Both in favour of negative LN status 
 
Tumour grade: 
Yearly survival rates: OR=0.26, 95%CI 
0.15-0.45 (14 studies) 
Median survival: OR=2.40, 95%CI 1.69-
3.41 (19 studies) 
Both in favour of well-differentiated 
tumours 
 
Perineural invasion: 
Yearly survival rates: OR=0.53, 95%CI 
0.16-1.74, P=0.296 
Median survival: OR=2.37, 95%CI 1.77-
3.18, P<0.001 (in favour of no invasion) 
 
Blood vessel invasion: 
Yearly survival rates: OR=0.58, 95%CI 
0.26-1.31, P=0.191  
Median survival: OR=1.88, 95%CI 
0.89-3.49, P=0.097  
 
Resection margin: 
Yearly survival rates: OR=0.26, 95%CI 
0.16-0.42, P<0.001 (16 studies) 

Medline & Web of 
Science 
English only 
No quality appraisal 

SR + MA Low 
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Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

Median survival: OR=3.00, 95%CI 2.15-
4.17, P<0.001 (11 studies) 
Both in favour of R0 resection 

Garcea G 2005 [147] Not stated Patients with pancreatic 
cancer 

Molecular prognostic markers p53 expression (16 studies): only 3 
studies found significant correlation with 
decreased survival 
p16 expression (6 studies): 3 studies 
found decreased survival associated with 
p16 expression 
Loss of DPC4 expression (2 studies): 
conflicting results 
K-ras mutations (11 studies): 6 studies 
showed no correlation with survival 
 
Conflicting results were also found for: 
p21 expression, cyclin D1 expression, 
BCL-2 positivity, etc. 

Medline search only 
No information on quality 
appraisal 

SR Low 

Butturini G 
2008 

[140] Not stated Patients with resected 
pancreatic ductal 
adenocarcinoma 
undergoing adjuvant 
treatment (n = 875) 

Prognostic factors (survival) R0 resections: n = 591, R1 resections: n 
= 278 
Resection margin involvement: HR 1.10, 
95%CI 0.94-1.29, p = 0.24 

4 RCTs included 
Medline search only 
No information on quality 
appraisal 

Meta-analysis Low 

Slidell MB 2008 [144] NA Patients with pancreatic 
cancer having undergone 
surgical resection and 
having complete lymph 
node data (n = 3868) 

Prognostic factors: total lymph 
node count, lymph node ratio 
(LNR) 

Median number of lymph nodes 
examined: n = 7 (range 0-90) 
5-year survival: 4.3% (N1) vs. 11.3% 
(N0), p<0.001 
Multiple logistic regression analyses 
confirmed 12 lymph nodes as the most 
appropriate cut-off value in N0 patients. 
 
Multivariate analysis (outcome = 
survival): 
- Lymph node status: HR 1.30, 95%CI 
1.16-1.47, p<0.001 
- LNR >0.4: HR 1.82, 95%CI 1.59-2.07, 
p<0.001 

 Retrospective 
population-
based study 
(SEER data) 

Very low 
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Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

Li Q 2008 [21] NA Patients with pancreatic 
head cancer having 
undergone R0 resection 
(n = 134) 

Prognostic factors (survival) Multivariate analysis: 
- abdominal and/or back pain: RR 1.901, 
95%CI 1.233-2.932, p=0.004 
- tumour size > 2cm: RR 2.178, 95%CI 
1.179-4.203, p=0.013 
- lymph node status: RR 1.296, 95%CI 
1.296-2.968, p=0.001 
- vascular invasion: RR 2.134, 95%CI 
1.278-2.549, p=0.032 

Chinese population Cohort study 
(prospective?) 

Very low 

Westgaard A 
2008a 

[136] NA Patients with 
periampullary 
adenocarcinoma having 
undergone 
pancreaticoduodenectomy 
with macroscopically free 
margins (n = 114) 

Prognostic factors (survival) Multivariate analysis: 
- Pancreatobiliary type differentiation: 
HR 3.1, 95%CI 1.8-5.1, p < 0.001 
- Regional lymph node involvement: HR 
2.5, 95%CI 1.5-4.4, p < 0.001 
- Vessel involvement:  HR 1.9, 95%CI 
1.2-3.1, p = 0.012 
- Tumour diameter: HR 1.3, 95%CI 1.1-
1.5, p = 0.011 

 Case-control 
study (with 
historical 
control group) 

Very low 

Westgaard A 
2008b 

[141] NA Patients with 
macroscopically margin-
free periampullary 
adenocarcinomas (n = 
114) 

Prognostic factors: R0 resection Involvement of the retroperitoneal 
margin in 32 of 40 cases with R1 
resection. 
Indicator of poor prognosis after 
presumed curative (R0 and R1) 
resection: HR 1.89, 95%CI 1.16-3.08, p 
= 0.01). 

Same cohort as in 
Westgaard 2008a 

Retrospective 
cohort study 

Very low 

Mitsunaga S 
2007 

[135] NA Patients with pancreatic 
cancer having undergone 
curative 
pancreaticoduodenectomy 
(n = 75) 

Prognostic factors (survival) Multivariate analysis: 
Tumour size >3cm: HR 2.3, 95%CI 1.3-
3.9, p=0.004 
Tumour necrosis: HR 2.3, 95%CI 1.3-
3.9, p=0.049 
Distance of nerve plexus invasion to 
pancreatic capsule: HR 2.8, 95%CI 1.5-
5.3, p=0.001 

Japanese population Cohort study 
(prospective?) 

Very low 

Tani M 2007 [139] NA Patients with locally-
invasive pancreatic cancer 
having undergone 
extensive surgery, M0 (n = 
55) 

Prognostic factors (survival) Multivariate analysis: 
Adjuvant chemotherapy: RR 0.428, 
95%CI 0.232-0.789, p=0.007 

Japanese population Retrospective 
cohort study 

Very low 

Tomlinson JS 
2007 

[146] NA Patients with pancreatic 
cancer having undergone 
pancreaticoduodenectomy 

Prognostic factor: lymph node 
cut point 

Median number of lymph nodes 
examined: n = 7 (range 0-54) 
 

 Retrospective 
population-
based study 

Very low 
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Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

and pN0 or single-node 
positive (pN1a) (n = 3505) 

Multivariate analysis (outcome = 
survival): 
- pN0, lymph node cut point ≥15: HR 
0.63, 95%CI 0.494-0.802, p<0.001  

(SEER data) 

Pawlik TM 
2007 

[143] NA Patients with pancreatic 
cancer having undergone 
pancreaticoduodenectomy 
with curative intent (n = 
905) 

Prognostic factors: total number 
of lymph nodes evaluated, 
number of positive nodes, LNR 

Median number of lymph nodes 
examined: n = 17 (range 6-28) 
No significant association of number of 
lymph nodes examined and survival 
 
Multivariate analysis (outcome = 
survival): 
- LNR >0.4: HR 2.55, 95%CI 1.75-2.70, 
p=0.001 

Single-centre study Retrospective 
analysis of 
prospective 
data 

Very low 

House MG 
2007 

[142] NA Patients with pancreatic 
cancer having undergone 
surgical resection (n = 
696) 

Prognostic factors: lymph node 
status, absolute number of 
pathologically assessed LN, LNR 

Mean number of lymph nodes examined: 
n = 17 
No association between total number of 
assessed lymph nodes and survival. 
Linear relationship between the number 
of metastatic lymph nodes and median 
survival for patients with node-positive 
disease. 
Linear relationship between LNR and 
median survival (LNR = 0.18 was best 
cut-off value). 

Single-centre study Retrospective 
analysis of 
prospective 
data 

Very low 

Raut CP 2007 [132] NA Patients with pancreatic 
cancer having undergone 
pancreaticoduodenectomy 
(n = 360) 

Prognostic factors (survival & 
recurrence) 

Multivariate analysis: 
Lymph node status: HR 1.55, 95%CI 
1.21-1.99, p=0.001 

 Retrospective 
analysis of 
prospective 
data 

Very low 

Doi R 2007 [137] NA Patients with pancreatic 
head cancer having 
undergone surgical 
resection with curative 
intent, M0 (n = 133) 

Prognostic factor: para-aortic 
lymph node metastasis 

Multivariate analysis: 
HR 2.90, 95%CI 1.60-5.02, p=0.001 

Japanese population Retrospective 
series 

Very low 

Yekebas E 2006 [138] NA Patients with resectable 
pancreatic cancer having 
undergone curative 
surgery (n = 106) 

Prognostic factors: nodal and 
bone-marrow microinvolvement 
(immunostaining with Ber-EP4) 

5-year overall survival: 
- pN0 + EP4-: 61% 
- pN0 + EP4+: 0% (p=0.012) 
- pN1: 0% (p=0.059) 
 
Independent prognostic factors: 
Nodal microinvolvement: RR 2.92, 95%CI 
1.39-6.13, p=0.005 (recurrence-free 

 Cohort study 
(prospective?) 

Very low 
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Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

survival) 
Tumour grade: RR 3.14, 95%CI 1.74-5.68, 
p=0.000 (recurrence-free survival) 
Nodal stage: RR 2.18, 95%CI 1.19-4.00, 
p=0.012 (overall survival) 

Schwarz R 
2006 

[145] NA Patients with pancreatic 
cancer having undergone 
surgical resection, M0, 
<T4, at least 1 lymph 
node examined (n = 1666) 

Prognostic factors: lymph node 
numbers 

Median number of lymph nodes 
examined: n = 7 (range 1-52) 
Best cut-off value: n = 16 
 
Multivariate analysis: 
- Number of lymph nodes examines: RR 
0.98, 95%CI 0.97-0.99, p<0.001 
- Number of positive lymph nodes: RR 
1.08, 95%CI 1.06-1.10, p<0.001 

 Retrospective 
population-
based study 
(SEER data) 

Very low 

Howard TJ 
2006 

[131] NA Patients with pancreatic 
cancer having undergone 
surgery (n = 226) 

Prognostic factors (survival) Multivariate analysis: 
- Tumour size <3cm: HR 1.38, 95%CI 
1.02-1.87, p=0.03 
- Tumour differentiation: HR 0.76, 
95%CI 0.60-0.95, p=0.02 
- R0 resection: HR 1.39, 95%CI 1.02-
1.90, p=0.03 

 Retrospective 
cohort study 

Very low 

Staging systems 

Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

Kobari M 1998 [274] NA Patients with pancreatic 
head cancer undergoing 
resection (n = 1689) 

Comparison of JPS (3rd and 4th 
ed.) and UICC (4th ed.) staging 
systems 

3-year survival: 
JPS: 
Stage I: 66.2%; Stage II: 37.2%; Stage III: 
25.4%; Stage IV: 12.7% 
 
UICC: 
Stage I: 44.3%; Stage II: 22.5%; Stage III: 
16.3%; Stage IV: 9.6% 
 
5-year survival: 
JPS: 
Stage I: 48.1%; Stage II: 27.7%; Stage III: 
22.3%; Stage IV: 8.8% 
 
UICC: 

Japanese population 
Single-centre study 

Retrospective 
study 

Very low 
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Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

Stage I: 32.5%; Stage II: 11.5%; Stage III: 
12.0%; Stage IV: 6.6% 

Balzano G 1997 [275] NA Patients with pancreatic 
cancer undergoing 
resection (n = 228) 

Comparison of JPS (3rd ed.) and 
UICC (4th ed.) staging systems 

Median survival: 
JPS: 
Stage I: 34 mo; Stage II: 18 mo; Stage III: 
14 mo; Stage IV: 7 mo 
Overall significant difference (p < 0.001), 
even when comparing survival curves by 
couple. 
 
UICC: 
Stage I: 17 mo; Stage II: 12 mo; Stage III: 
12 mo; Stage IV: 6 mo 
Overall significant difference (p < 0.001), 
but not between survival curves of stage 
II and III (p = 0.74). Modification of the 
UICC classification improved the 
differentiation between stage II and III, 
however still not significantly. 
 
Better correlation between stages and 
survival classes for the JPS classification. 

Italian study 
Probably overlap with 
Zerbi 1994 

Retrospective 
study 

Very low 

Bakkevold KE 
1995 

[276] NA Patients with histologically 
or cytologically verified 
pancreatic cancer (n = 
442) 

UICC staging system (4th ed.) Comparable survival of T1a and T1b 
tumours (p = 0.68-0.95). 
No statistically significant difference in 
survival between stage II and III (p = 
0.07-0.40). 

Norwegian study 
Comprised from 2 RCTs 

Prospective 
cohort study 

Low 

Zerbi A 1994 [277] NA Patients with pancreatic 
cancer undergoing 
resection (n = 74) 

Comparison of JPS (3rd ed.) and 
UICC (4th ed.) staging systems 

Median survival: 
JPS: 
Stage II: 29 mo; Stage III: 14 mo; Stage 
IV: 7 mo 
Overall significant difference (p < 0.01), 
no overlapping confidence intervals. 
 
UICC: 
Stage I: 17 mo; Stage II: 10 mo; Stage III: 
12 mo; Stage IV: 6 mo 
Overall significant difference (p < 0.05), 
but overlapping confidence intervals 
between stage II and III. 

Italian study 
Probably overlap with 
Balzano 1997 

Retrospective 
study 

Very low 

Tsunoda T [278] NA Patients with pancreatic Comparison of JPS (3rd ed.) and Significantly higher curative resection Japanese population Retrospective Very low 
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Study ID Ref Search 
date 

Population Intervention(s) Results Comments Study type Level of 
evidence 

1991 cancer encountered at 
surgical department (n = 
229) 

UICC (4th ed.) staging systems rates in JPS Stage II and III compared to 
UICCC. 

study 

ADJUVANT TREATMENT 
CPG ID Ref Search 

date 
Recommendation Supporting evidence Level of 

evidence 
CCO 2-23 [79] Nov 2007 Postoperative chemotherapy is recommended for patients with resectable pancreatic adenocarcinoma. 

Patients should be referred to a medical oncologist to discuss chemotherapy after gross complete 
excision of a pancreatic adenocarcinoma. Acceptable regimens include six months of 5-fluorouracil (5FU) 
plus folinic acid or single-agent gemcitabine. 

Bakkevold 1993 
Neoptolemos JP 2001 & 2004 
Takada 2002 
Kosuge 2006 
Oettle 2007 

High 

   The role of postoperative radiotherapy is not clear and warrants further study. Postoperative 
radiotherapy is not recommended when used in a split-course schedule for patients with negative margins. 
In margin-positive patients, there may be a role for postoperative radiotherapy. 

Kalser 1985 
Klinkenbijl 1999 
Neoptolemos JP 2001 & 2004 

High 

 
Study ID Ref Search 

date 
Population Intervention Results Comments Study type Level of 

evidence 
Chemotherapy      

Maeda A 2008 [158] NA Patients with curatively 
resected pancreatic 
cancer 

Adjuvant orally administered S-1 
vs. intravenous gemcitabine 

Ongoing trial Ongoing trial RCT NA 

Yoshitomi H 
2007 

[279] NA Patients with invasive 
ductal pancreatic cancer 
who underwent radical 
surgery 

UFT and gemcitabine (n = 50) 
vs. gemcitabine alone (n = 50) 

1-year DFS: 50.3% vs. 45.5% (NS) 
Median overall survival: 20 vs. 28 
months (NS) 
No grade 4 or more toxicity; grade 2 or 
more toxicity: 67.3% vs. 56.3% (NS) 

Ongoing trial RCT 
(abstract) 

NA 

Chemotherapy vs. chemoradiotherapy      

Van Laethem J 
2008 

[157] NA Patients with R0 resection 
of pancreatic head cancer 

Gemcitabine alone (n = 45) vs. 
gemcitabine-based CRT (n = 45) 

Treatment completion per protocol: 
86.7% vs. 73.3% 
Grade 4 toxicity: 0% vs. 2.2% 
 

Phase II trial RCT 
(abstract) 

NA 

Chemoradiotherapy      

Brasiuniene B 
2007 

[159] NA Patients with resectable 
pancreatic cancer (n = 41) 

5-FU-based CRT (n = 23) vs. 
gemcitabine-based CRT (n = 18) 

Median survival: 17.2 vs. 12.1 months (p 
= 0.84) 
Time-to-disease-progression: 14.3 vs. 
10.8 months (p = 0.80) 

Methodological flaws 
(sealed envelopes for 
randomisation; no 
information on blinding of 
patients or assessors; no 
information on ITT 

RCT Low 
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Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

analysis; comparable 
groups?) 

Butturini G 
2008 

[140] Not stated Patients with resected 
pancreatic ductal 
adenocarcinoma 
undergoing adjuvant 
treatment (n = 875) 

Chemoradiotherapy, 
chemotherapy 

R0 resections: n = 591, R1 resections: n 
= 278 
 
Chemoradiotherapy: 
- R1 patients: 28% reduction in the risk 

of death (HR 0.72, 95%CI 0.47-1.10)  
- R0 patients: 19% increased risk of 

death (HR 1.19, 95%CI 0.95-1.49) 
 
Chemotherapy: 
- R1 patients: 4% increased risk of 

death (HR 1.04, 95%CI 0.78-1.40) 
- R0 patients: 35% reduction in risk of 

death (HR 0.65, 95%CI 0.53-0.80). 

4 RCTs included 
Medline search only 
No information on quality 
appraisal 
Subanalysis 

Meta-analysis Low 

Chemotherapy + chemoradiotherapy + chemotherapy      

Regine WF 
2008 

[160] NA Patients with complete 
gross total resection of 
pancreatic 
adenocarcinoma and no 
prior radiation or 
chemotherapy (n = 451) 

Chemotherapy with 5-FU 
continuous infusion of 250 
mg/m² per day (n = 230) or 
gemcitabine 30-minute infusion 
of 1000 mg/m² once per week (n 
= 221) for 3 weeks prior to 
chemoradiation therapy and for 
12 weeks after chemoradiation 
therapy. Chemoradiation with a 
continuous infusion of 5-FU (250 
mg/m² per day) was the same for 
all patients (50.4 Gy). 

Pancreatic head tumours: 
Median survival: 20.5 vs. 16.9 months in 
favour of gemcitabine 
3-year survival: 31% vs. 22% in favour of 
gemcitabine (HR 0.82; 95%CI 0.65-1.03; 
p = 0.09) 
 
All tumours: 
Grade 4 haematologic toxicity: 1% (5-
FU) vs. 14% (gemcitabine) (p < .001) 

Methodological flaws 
(blinded randomisation? 
blinding of patients and 
assessors? differences in T 
stage) 

RCT Moderate 

PALLIATIVE TREATMENT 

Palliative treatment with chemotherapy, radiotherapy or both 

CPG ID Ref Search 
date 

Recommendation Supporting evidence Level of 
evidence 

CCO 2-7 [204] Feb 2004 For medically suitable patients with unresectable, non-metastatic locally advanced pancreatic cancer, 
current conventional practice is to offer combined chemotherapy and radiotherapy. 

Moertel 1969 
Moertel 1981 
Klaassen 1985 
GITSG 1988 

High 
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CPG ID Ref Search 
date 

Recommendation Supporting evidence Level of 
evidence 

   Outside a clinical trial, 5-fluorouracil (5-FU) given as bolus or infusion is the preferred chemotherapeutic 
agent to combine with radiotherapy. The optimal mode and duration of 5-FU delivery is unclear, however 
infusional therapy appears to give better treatment outcome. 

GITSG 1985 
Earle 1994 

High 

 
Study ID Ref Search 

date 
Population Intervention Results Comments Study type Level of 

evidence 
Chemotherapy      

Chemotherapy vs. best 
supportive care 

Overall survival: HR 0.64, 95%CI 0.42-
0.98, p=0.04, in favour of chemotherapy 
(6 studies; results of Andren-Sandberg 
1983 not included). 
Significant heterogeneity between 
studies (p=0.0005; I²=77.4%). 

Good-quality SR, but no 
search date provided 
7 RCTs included involving 
432 patients (Andersen 
1981 was excluded) 

Moderate 

Gemcitabine vs. 5-FU Overall survival: HR 0.75, 95%CI 0.42-
1.31, p=0.31. 
Marked heterogeneity (p=0.06; 
I²=70.9%) 

2 RCTs included involving 
197 patients 

Moderate 

Gemcitabine alone vs. 
combination 

Overall survival: HR 0.91, 95%CI 0.85-
0.97, p=0.004 
No heterogeneity (p=0.42, I²=2.6%) 

19 RCTs included 
involving 4697 patients 

High 

Sultana A 
2007a 

[167] ? Patients with locally 
advanced/metastatic 
pancreatic 
adenocarcinoma 

5-FU alone vs. combination Overall survival: HR 0.94, 95%CI 0.82-
1.08, p=0.39 
No heterogeneity (p=0.73, I²=0%) 

5 RCTs included involving 
700 patients 

SR 

High 

Chemotherapy vs. best 
supportive care 

Mortality at 6 months: OR 0.46 (7 
studies; 95%CI 0.25-0.84, p=0.01). 
Significant heterogeneity (p=0.02, 
I²=71.5%) 
 
Mortality at 12 months: OR 0.37 (7 
studies; 95%CI 0.25-0.57, p< 0.00001). 
No heterogeneity (p=0.33, I²=12.6%) 

8 RCTs included 
(including Andersen 1981) 

Moderate 

Gemcitabine vs. other Mortality at 6 months: OR 1.10 (4 
studies; 95%CI 0.80-1.51, p=0.55). 
Significant heterogeneity (p=0.006, 
I²=76%) 
 
Mortality at 12 months: OR 1.34 (95%CI 
0.88-2.02, p=0.17). 
Heterogeneity: p=0.03, I²=79.7% 

4 RCTs included Moderate 

Yip D 2006 [168] Jan 2005 Patients with inoperable 
advanced pancreatic 
cancer 

Gemcitabine alone vs. Mortality at 6 months: OR 0.88 (14 16 RCTs included 

SR 

Moderate 
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Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

combination studies; 95%CI 0.77-1.02, p=0.08).  
Significant heterogeneity (p=0.009, 
I²=53.7%) 
 
Mortality at 12 months: OR 0.89 (95%CI 
0.76-1.05, p=0.17). 
No significant heterogeneity (p=0.64, 
I²=0%) 
 
The drugs combined with gemcitabine 
were divided into the subgroups: 
fluropyrimidines, irinotecan, platinums 
and other combinations. Only for the 
platinums, there was a suggestion of a 
statistically significant improvement in 
the 6-month mortality: OR 0.59 (95%CI 
0.43-0.81, p=0.001). 

5-FU vs. other Mortality at 6 months: OR 0.58 (95%CI 
0.37-0.92, p=0.02). 
No significant heterogeneity (p=0.07, 
I²=57.9%). 
 
Mortality at 12 months: OR 0.67 (95%CI 
0.34-1.31, p=0.24). 
No significant heterogeneity (p=0.06, 
I²=60%). 

4 RCTs included High 

5-FU alone vs. combination Mortality at 6 months: OR 0.79 (95%CI 
0.59-1.05, p=0.10). 
No significant heterogeneity (p=0.32, 
I²=13.7%). 
 
Mortality at 12 months: OR 0.90 (95%CI 
0.62-1.30, p=0.57). 
No significant heterogeneity (p=0.06, 
I²=47.7%). 

8 RCTs included High 

    

Other combinations No pooled analysis because of 
heterogeneity. Only 1 trial found 
advantage of one regimen over another 
(Kelsen 1991). 

6 RCTs included 

 

 

Heinemann V 
2008 

[172] 2006 Patients with histologically 
confirmed locally 

First-line chemotherapy with 
gemcitabine alone vs. 

Significant survival benefit for GEM+X: 
HR 0.91 (95%CI 0.85-0.97, p=0.004).  

Medline, ASCO abstracts 
and ECCO abstracts 

SR High 
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Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

advanced or metastatic 
pancreatic cancer 

gemcitabine-based two-drug 
combinations 

No heterogeneity (p=0.82, I²=0%). 
 
Platinum-based combinations: HR 0.85 
(95%CI 0.76-0.96, p=0.010). 
Fluoropyrimidine-based combinations: 
HR 0.90 (95%CI 0.81-0.99, p=0.030).  
No risk reduction in the group of trials 
combining GEM with irinotecan, 
exatecan or pemetrexed (HR=0.99). 

15 RCTs included for MA 

Bria E 2007 [173] Nov 2006 Patients with advanced 
pancreatic cancer 

Gemcitabine alone vs. 
gemcitabine-based combinations 

Overall survival: RR 0.93 (95%CI 0.84-
1.03; p=0.17). No heterogeneity. 
Progression-free-survival: RR 0.91 
(95%CI 0.84-0.98; p=0.015), in favour of 
combinations. No heterogeneity. 
Overall response rate: RR 1.57 (95%CI 
1.31-1.86; p<0.0001). Significant 
heterogeneity. 
 
Platinum-containing combinations: 
- PFS: RR 0.67 (95%CI 0.53-0.83; 
p=0.0004) 
- ORR: RR 1.77 (95%CI 1.32-2.37; 
p=0.0001) 

Medline, ASCO abstracts, 
ESMO abstracts and ECC 
abstracts 
20 RCTs included, 
involving 6296 patients 

SR High 

Banu E 2007 [174] Dec 2005 Patients with advanced 
and metastatic cancer 

First-line chemotherapy with 
gemcitabine alone vs. 
gemcitabine-based doublets 

OS at 6 months: RR 0.92 (23 studies; 
95%CI 0.87-0.97, p=0.003), in favour of 
doublets. No significant heterogeneity. 
OS at 12 months: RR 0.96 (21 studies; 
95%CI 0.93-0.98, p=0.003), in favour of 
doublets. No significant heterogeneity. 
OS at 18 months: RR 0.97 (16 studies; 
95%CI 0.95-0.99, p=0.005). No 
significant heterogeneity. 
 
Platinum salts: 
- 6 months: RRR = 14%; 95%CI 0-25%; 
p=0.04 
- 18 months: RRR = 8%; 95%CI 2-13%; 
p=0.01 

Broad search 
23 trials included, 
involving 5886 patients 

SR High 

Xie DR 2006 [280] March 2005 Patients with advanced 
stage pancreatic cancer 

Gemcitabine alone vs. 
gemcitabine + cisplatin 

Objective remission rate: RD 6% (5 
studies; 95%CI 0.00-0.12, p=0.05), in 
favour of GEM-CIS. No significant 

Broad search 
6 RCTs included, 
involving 560 patients 

SR High 
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Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

heterogeneity. 
Clinical benefit response: RD 4% (3 
studies; 95%CI -0.18-0.10, p=0.58). No 
heterogeneity. 
6-month survival: RD 5% (6 studies; 
95%CI -0.03-0.13, p=0.24). No 
significant heterogeneity. 
6-month time-to-progression: RD 9% (4 
studies; 95%CI 0.01-0.17, p=0.02), in 
favour of GEM+CIS. No heterogeneity. 

Yang Q 2008 [177] 2007 Patients with advanced 
stage pancreatic cancer 

Gemcitabine alone vs. 
gemcitabine-based combinations 

GEM+CIS:  
- 6-month OS: RD 5% (p=0.24) 
- 12-month OS: RD 7% (p=0.37) 
 
GEM+5FU: 
- 6-month OS: RD 2% (p=0.46) 
- 12-month OS: RD 4% (p=0.19) 
 
GEM+irinotecan: 
- 6-month OS: RD -1% (p=0.88) 
- 12-month OS: RD 0% (p=0.97) 
 
GEM+oxaliplatin: 
- 6-month OS: RD 11% (p=0.0007) 
- 12-month OS: RD 5% (p=0.06) 
 
GEM+capecitabine: 
- 6-month OS: RD 7% (p=0.03) 
- 12-month OS: RD 5% (p=0.08) 

Broad search 
No information on quality 
assessment 
18 RCTs included in MA, 
involving 3881 patients 

SR (abstract) NA 

Boeck S 2008 [190] NA Patients with a 
histologically confirmed 
diagnosis of locally 
advanced (stage III) or 
metastatic (stage IV) 
(n=190) 

Capecitabine plus oxaliplatin 
(CapOx) vs. capecitabine plus 
gemcitabine (CapGem) vs. 
gemcitabine plus oxaliplatin 
(mGemOx) 

Progression free survival (PFS) rate at 3 
months: 51% (CapOx) vs. 64% 
(CapGem) vs. 60% (mGemOx) 
Median PFS: 4.2 vs. 5.7 vs. 3.9 months, p 
= 0.67 
Median survival: 8.1 vs. 9.0 vs. 6.9 
months, p = 0.56 

No information on 
randomization procedure 
and blinding 

RCT Moderate 

Cascinu S 2008 [198] NA Patients with advanced 
pancreatic cancer (n=84) 

Cetuximab plus gemcitabine and 
cisplatin vs. gemcitabine and 
cisplatin alone 

Objective response: no significant 
difference (5.3% higher in the cetuximab 
group; p=0.549) 
Disease control: no significant (3.5% 
higher in the non-cetuximab group; 

Phase II study 
Good-quality RCT 
 
 
 

RCT High 
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Population Intervention Results Comments Study type Level of 
evidence 

p=0.504). 
Median progression-free survival: 3.4 vs. 
4.2 months (HR 0.96, 95%CI 0.60-1.52, 
p=0.847). 
Median overall survival: 7.5 vs. 7.8 
months (HR 0.91, 95%CI 0.54-1.55, 
p=0.739). 
Thirty-three patients from both groups 
had at least one grade 3-4 toxic effect. 

Herrmann R 
2007 

[178] NA Patients with 
advanced/metastatic 
pancreatic cancer (n=319) 

Gemcitabine plus capecitabine 
(GemCap) vs. single-agent 
Gemcitabine (Gem) 

Median overall survival: 8.4 vs. 7.2 
months (p=0.234).  
Post hoc analysis in patients with good 
Karnofsky Performance Status (score of 
90 to 100) showed a significant 
prolongation of median OS time in the 
GemCap arm compared with the Gem 
arm (10.1 vs. 7.4 months, p=0.014).  
The overall frequency of grade 3 or 4 
adverse events was similar in each arm. 

Phase III study 
No information on 
randomization procedure 
or blinding 

RCT Moderate 

Richards DA 
2006 

[180] NA Patients with advanced 
pancreatic cancer (n=174) 

Gemcitabine plus CI-994 (CG) 
vs. Gemcitabine plus placebo 
(PG) 

Median survival: 194 vs. 214 days, 
p=0.908 (HR 0.98, 95%CI 0.701-1.370).  
Objective response rate: 12% vs. 14% 
when investigator-assessed and 1% vs. 
6% when assessed centrally.  
QoL scores at 2 months were worse 
with CG than with PG. 

Double-blind placebo-
controlled trial 
Phase II study 
No information on 
randomisation procedure 
Not clear if ITT analysis 
 

RCT Moderate 

Lutz MP 2005 [191] NA Chemotherapy-naive 
patients with advanced 
pancreatic cancer (n=96) 

Docetaxel plus Gemcitabine vs. 
Docetaxel plus Cisplatin 

Confirmed responses: 19.4% vs. 23.5% 
(overlapping 95%CI).  
Median progression-free survival: 3.9 vs. 
2.8 months (overlapping 95%CI). 
Median survival: 7.4 vs. 7.1 months 
(overlapping 95%CI). 
1-year survival: 30% vs. 16% (overlapping 
95%CI). 

Phase II study 
Central randomisation 
No information on 
blinding of patients and/or 
clinicians/assessors 

RCT Moderate 

Alberts SR 
2005 

[192] NA Patients with metastatic 
pancreatic 
adenocarcinoma (n=87) 

PS-341 alone vs. PS-341 and 
gemcitabine 

Median survival: 2.5 vs. 4.8 months. 
Median time to progression: 1.2 vs. 2.4 
months 

Phase II study 
No information on 
randomisation procedure 
or blinding of patients 
and/or clinicians/assessors 
Not clear if ITT analysis 

RCT Moderate 

Mitry E 2008 [197] NA Patients with metastatic LV5FU2-cisplatin followed by Median OS: 6.6 vs. 8.2 months (p=0.72). Phase III trial RCT NA 
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pancreatic cancer (n=202) gemcitabine vs. gemcitabine 
followed by LV5FU2-cisplatin 

1- year survival: 29.5% vs. 34.5% 
2-year survival: 8% vs. 3.5% 

(abstract) 

Vervenne W 
2008 

[203] NA Chemotherapy-naive 
patients with metastatic 
pancreatic 
adenocarcinoma (n=607) 

Erlotinib (E) and gemcitabine (G) 
with or without bevacizumab (B) 

Median OS: 6.0 vs. 7.1 months (HR 0.89, 
95%CI 0.74-1.07).  
Median PFS: 3.6 vs. 4.6 months (HR 
0.73, 95%CI 0.61-0.86; p=0.0002). 

Phase III trial 
Double-blind placebo-
controlled trial 

RCT 
(abstract) 

NA 

Tuinmann G 
2008 

[184] NA Patients with advanced 
pancreatic cancer 

Gemcitabine vs. mitomycin C vs. 
gemcitabine/mitomycin C 

Medium time to progression: 3 vs. 1.7 
vs. 1.8 months.  
Medium overall survival: 7 vs. 3.1 vs. 2.8 
months 

Phase II trial 
Interim analysis of 69 
patients 

RCT 
(abstract) 

NA 

Ychou M 2007 [171] NA Chemotherapy-naive 
patients with metastatic 
pancreatic cancer (n=88) 

Folfirinox (5FU/leucovorin, 
irinotecan and oxaliplatin) vs. 
gemcitabine 

Confirmed partial response: 38.7% vs. 
11.7 %. 
Median duration of response: 6.3 vs. 4.6 
months 

Phase II trial 
Interim analysis 

RCT 
(abstract) 

NA 

Spano J 2007 [183] NA Patients with advanced 
pancreatic cancer (n=103) 

Axitinib and gemcitabine vs. 
gemcitabine  

Most commonly reported adverse 
events: anemia (48%), alk phos 
elevations (48%), leukopenia (45%), 
neutropenia (42%), LFT elevations 
(39%), and thrombocytopenia (27%).  
Most common non-hematologic adverse 
events: nausea (24%), vomiting (20%), 
fatigue (19%), diarrhea (18%), anorexia 
(18%), constipation (13%), dyspnea 
(12%), and pyrexia (12%).  
Pooled median OS: 203 days 

Phase II trial 
No comparative data 
provided 

RCT 
(abstract) 

NA 

Kindler HL 
2007 

[181] NA Patients with advanced 
pancreatic cancer (n=602) 

Gemcitabine (G) plus 
bevacizumab (B) vs. gemcitabine 
plus placebo (P) 

Median OS: 5.7 vs. 6.0 months 
Median failure-free survival: 4.8 vs. 4.3 
months 

Double-blind placebo-
controlled trial 
Phase III trial 
Interim analysis 

RCT 
(abstract) 

NA 

Philip PA 2007 [182] NA Patients with locally 
advanced or metastatic 
pancreatic 
adenocarcinoma (n=766) 

Gemcitabine (G) plus cetuximab 
(C) versus gemcitabine alone 

Median survival: 6 (G) vs. 6.5 months 
(G+C) (HR 1.09, 95%CI 0.93-1.27, 
p=0.14).  
Median progression-free survival: 3 vs. 
3.5 months (HR 1.13, 95%CI .97-1.3, 
p=0.058). 

Phase III trial RCT 
(abstract) 

NA 

Astsaturov IA 
2007 

[199] NA Patients with previously 
treated metastatic 
pancreatic cancer (n=30) 

Bevacizumab alone vs. 
bevacizumab plus docetaxel 

Median PFS: 43 vs. 45 days (p=0.5) 
Median OS: 181 vs. 123 days (p=0.8) 

Phase II trial RCT 
(abstract) 

NA 

Andre T 2007 [196] NA Patients with metastatic 
pancreatic cancer (n=57) 

First-line simplified GEMOX 
(D1-D1) vs. classical GEMOX 
(D1-D2) 

Median PFS: 4.0 vs. 2.5 months.  
Median OS: 7.6 and 3.2 months. 

Phase II trial RCT 
(abstract) 

NA 
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Reni M 2007 [195] NA Patients with advanced 
pancreatic 
adenocarcinoma (n=64) 

PEXG (cisplatin, epirubicin, 
capecitabine, gemcitabine) or 
PDXG (docetaxel) 

Partial response: 62% vs. 48%.  
PFS at 6 months: 54% vs. 44% 

Phase II trial 
Interim analysis 

RCT 
(abstract) 

NA 

Wright JA 2006 [185] NA Chemotherapy-naïve 
patients with advanced 
pancreatic cancer (n=434) 

Virulizin plus gemcitabine vs. 
gemcitabine alone 

Median overall survival: 6.3 vs. 6 months 
(NS) 

Phase III trial 
Subgroup analysis 

RCT 
(abstract) 

NA 

Kindler HL 
2006 & 2008 

[201, 
202] 

NA Patients with advanced 
pancreatic cancer (n=139) 

Bevacizumab (B) and 
gemcitabine (G) plus cetuximab 
(C) or erlotinib (E) 

Median overall survival: 7.8 vs. 7.2 
months 
Median progression-free survival: 5.0 vs. 
5.1 months 

Phase II trial RCT 
(abstract) 

NA 

Cheverton P 
2004 

[194] NA Chemotherapy-naive 
patients with advanced 
pancreatic cancer (n=339) 

Exatecan (DX-8951f) vs. 
gemcitabine (Gem) 

Median survival: 151 vs. 197 days 
6-month survival: 44.1% vs. 51.1% 
12-month survival: 17.9% vs. 22.1% 

Phase III trial RCT 
(abstract) 

NA 

Kulke 2004 [193] NA Patients with metastatic 
pancreatic cancer (n=251) 

Gemcitabine/cisplatin vs. 
gemcitabine fixed dose rate 
infusion vs. 
gemcitabine/docetaxel vs. 
gemcitabine/irinotecan 

Neutropenia : 51% vs. 47% vs. 26% vs. 
15% 
Thrombocytopenia: 45% vs. 19% vs. 7% 
vs. 17% 

Phase II trial 
Interim analysis 

RCT 
(abstract) 

NA 

Ebert 2004 [200] NA Patients with advanced 
pancreatic cancer (n=24) 

Gemcitabine vs. imatinib Median survival: 12 vs. 11.2 weeks (NS) 
Quality of life was similar in both 
treatment groups. 

 RCT 
(abstract) 

NA 

Chemoradiotherapy      

Chemoradiation followed by 
chemotherapy (combined 
modality therapy) vs. best 
supportive care 

Survival  (1 trial, 31 patients): HR 0.28, 
95%CI 0.13–0.60, in favour of CRT 
followed by CT 

Good-quality SR, but no 
search date provided 
1 RCT included 

Moderate 

Radiotherapy vs. chemoradiation Overall survival (two trials, 168 
patients): HR 0.69, 95%CI 0.51–0.94, in 
favour of CRT. No heterogeneity. 

2 RCTs included High 

Radiotherapy vs. combined 
modality therapy 

Survival (1 trial, 56 patients): HR 0.50, 
95%CI 0.29–0.84, in favour of CRT 
followed by CT 
Time to progression: HR 0.51, 95%CI 
0.32–0.81, in favour of CRT followed by 
CT 

1 RCT included Moderate 

Sultana A 
2007b 

[205] ? Patients with locally 
advanced pancreatic 
cancer 

Chemotherapy vs. combined 
modality therapy 

Overall survival (2 trials, 134 patients): 
HR 0.79, 95%CI 0.32–1.95, in favour of 
CRT followed by CT. Significant 
heterogeneity between the two trials 
analysed. 

4 RCTs included 

SR 

Moderate 
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Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

    5FU-based combined modality 
treatment vs. another-agent-
based combined modality 
therapy 

Only 1 RCT found significantly improved 
overall survival (14.5 vs. 6.7 months), 
time to progression (7.1 vs. 2.7 months) 
and response rate (50 vs. 13%) in 
patients treated with gemcitabine-based 
CRT followed by gemcitabine compared 
to 5FU-based CRT followed by 
gemcitabine 

3 RCTs included (256 
patients), no meta-
analysis done 

 Moderate 

Yip D 2006 [168] Jan 2005 Patients with inoperable 
advanced pancreatic 
cancer 

Same as Sultana A 2007b 
 

10 RCTs included 
No meta-analysis performed, only 
qualitative overview 

Good-quality SR SR Moderate 

Loehrer PJ 
2008 

[208] NA Patients with localized, 
unresectable non-
metastatic pancreatic 
cancer (n = 71) 

Gemcitabine alone vs. 
gemcitabine-based CRT 

Median survival: 9.2 vs. 11.0 months (p = 
0.044) 
Grade 4 toxicity: 5.7% vs. 41.2% 
(p<0.0001) 
Progression-free-survival: 6.1 vs. 6.3 
months (p = 0.34) 

 RCT 
(abstract) 

NA 

Brasiuniene B 
2007 

[159] NA Patients with unresectable 
pancreatic cancer, stage 
III-IVA (n = 19) 

5-FU-based CRT (n = 10) vs. 
gemcitabine-based CRT (n = 9) 

Median survival: 9.5 vs. 9.1 months (p = 
0.79) 
Progression-free-survival: 8.6 vs. 5.6 
months (p = 0.80) 

Methodological flaws 
(sealed envelopes for 
randomisation; no 
information on blinding of 
patients or assessors; no 
information on ITT 
analysis; comparable 
groups?) 

RCT Low 

Radiotherapy      

Radiotherapy vs. chemoradiation Overall survival (two trials, 168 
patients): HR 0.69, 95%CI 0.51–0.94, in 
favour of CRT. No heterogeneity. 

Good-quality SR, but no 
search date provided 
2 RCTs included 

High Sultana A 
2007b 

[205] ? Patients with locally 
advanced pancreatic 
cancer 

Radiotherapy vs. combined 
modality therapy 

Survival (1 trial, 56 patients): HR 0.50, 
95%CI 0.29–0.84, in favour of CRT 
followed by CT 
Time to progression: HR 0.51, 95%CI 
0.32–0.81, in favour of CRT followed by 
CT 

1 RCT included 

SR 

Moderate 

Yip D 2006 [168] Jan 2005 Patients with inoperable 
advanced pancreatic 
cancer 

Same as Sultana A 2007b 
 

3 RCTs included 
No meta-analysis performed, only 
qualitative overview 

Good-quality SR SR Moderate 
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Palliative surgery 

Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

Moss AC 2007 [215] June 2006 Patients with obstructive 
jaundice due to malignant 
distal biliary obstruction 

Surgical bypass vs. endoscopic 
stents (plastic) 

Risk of complications: RR 0.60, 95%CI 
0.45–0.81 in favour of plastic stents 
Risk of recurrent biliary obstruction: RR 
18.59, 95%CI 5.33 –64.86 in favour of 
traditional surgical bypass 
No difference in rates of technical 
success (RR 1.01, 95%CI 0.95-1.07) and 
therapeutic success (RR 1.00, 95%CI 
0.93-1.08) 

Good-quality SR 
3 RCTs identified 

SR High 

Hammarstrom 
L 2005 

[217] April 2004 Patients with malignant 
biliary obstruction 

Surgical bypass vs. endoscopic 
stents (plastic) 

The outcome of endoscopic and 
percutaneous drainage was similar, but 
data were few and inconsistent. Due to 
fewer late complications, surgical bypass 
is an alternative to metal stents 
(Wallstent™) which remain patent 
longer than plastic stents (large-bore 
polyethylene), with an overall median of 
180 and 109 days, respectively, in 
patients who survive longer than about 
6 months, which cannot be accurately 
predicted though. 

3 RCTs identified 
No meta-analysis 

SR Moderate 

Taylor MC 
2000 

[218] May 1999 Patients with malignant 
obstructive jaundice 

Surgical bypass vs. endoscopic 
stents (plastic) 

More treatment sessions were required 
after stent placement than after surgery, 
and a common OR was estimated to be 
7.23 (95%CI 3.73-13.98). Thirty-day 
mortality was not significantly different 
(OR 0.522; 95%CI, 0.263-1.036). 

3 RCTs identified 
Medline only 
English only 

SR High 

Artifon EL 
2006 

[219] NA Patients with metastatic 
pancreatic cancer and 
obstructive jaundice 

Surgical bypass (n = 15) vs. 
covered self-expandable metal 
stent (n = 15) 

The cost of biliary drainage procedure 
(US$ 2832 ± 519 vs. 3821 ± 1181, p = 
0.031), the cost of care during the first 
30 days after drainage (US$ 3122 ± 877 
vs. 6591 ± 711, p = 0.001), and the 
overall total cost of care that included 
initial care and subsequent interventions 
and hospitalizations until death (US$ 
4271± 2411 vs. 8321 ± 1821, p = 
0.0013) were lower in the endoscopy 
group compared with the surgical group. 
In addition, the quality of life scores 

No information on 
randomisation procedure 
or blinding 

RCT Moderate 
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Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

were better in the endoscopy group at 
30 days (p = 0.042) and 60 days (p = 
0.05). 

Date RS 2005 [221] Dec 2003 Patients with non-
resectable peri-ampullary 
cancer 

Laparoscopic biliary bypass Current evidence does not justify the 
incorporation of laparoscopic biliary 
bypass techniques into contemporary 
evidence-based management algorithms 
for patients with non-resectable 
periampullary cancer. 

Medline only 
No information on quality 
appraisal 
Only observational 
studies 

SR Low 

Navarra GC 
2006 

[222] NA Patients with gastric outlet 
obstruction resulting from 
inoperable neoplasms (n = 
24, of which 11 with 
pancreatic cancer) 

Open vs. laparoscopic palliative 
antecolic isoperistaltic 
gastrojejunostomy 

Mean duration of surgery: 145 vs. 150 
min (p = 0.75) 
Mean intraoperative blood loss: 170 vs. 
38 ml (p = 0.0001), in favour of 
laparoscopic approach. 
Mean postoperative stay: 12 vs. 11 days 
(p = 0.65). 

No information on 
blinding 

RCT Moderate 

Van Heek NT 
2003 

[223] NA Patients with unresectable 
periampullary cancer (n = 
70, of which 57 with 
pancreatic head cancer) 

Double (hepaticojejunostomy + 
retrocolic gastrojejunostomy) vs. 
single bypass 
(hepaticojejunostomy) 

Postoperative morbidity rates, including 
delayed gastric emptying, were 31% in 
the double vs. 28% in the single bypass 
group (p=0.12).  
Median postoperative length of stay was 
11 days (range 4–76 days) in the double 
vs. 9 days (range 6–20 days) in the single 
bypass group (p=0.06); median survival 
was 7.2 months in the double vs. 8.4 
months in the single bypass group 
(p=0.15). No differences were found in 
the quality of life between both groups. 

No information on 
blinding 
5 patients lost to follow-
up 

RCT Moderate 

Nieveen van 
Dijkum EJ 2003 

[220] NA Patients with biopsy-
proven unresectable 
peripancreatic tumour, 
identified by diagnostic 
laparoscopy (n = 27) 

Surgical (retrocolic 
gastroentero-stomy and Roux-
en-Y side-to-side 
hepaticojejunostomy + celiac 
plexus block) vs. endoscopic 
palliation (Wallstent) 

Average survival: 192 vs. 116 days 
Hospital-free survival: 164 vs. 94 days 

No information on 
blinding 

RCT Moderate 

Yilmaz S 2001 [224] NA Patients with unresectable 
cancer of the pancreatic 
head without duodenal 
obstruction (n = 44) 

Antecolic, isoperistaltic 
gastrojejunostomy, 
jejunojejunostomy, and 
hepaticojejunostomy after 
cholecystectomy vs. 
hepaticojejunostomy and 
antecolic, antiperistaltic 

No significant differences between the 
groups in the incidence of postoperative 
complications, time until restoration of 
oral diet, relaparotomy rate, late upper 
gastrointestinal bleeding, mortality, 
duration of hospital stay, and survival. 
The isoperistaltic operation took signifi 

No information on 
blinding 

RCT Moderate 
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Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

gastrojejunostomy 
procedure after 
cholecystectomy 

cantly longer than the antiperistaltic 
operation (p < 0.001) and there was less 
delayed gastric emptying in the 
antiperistaltic group but not significantly 
so. Both operations caused a significant 
lengthening in the postoperative gastric 
emptying time (p = 0.04 and p = 0.01, 
respectively). 

Shyr YM 1997 [225] NA Patients with unresectable 
periampullary cancer 
complicated by gastric 
outlet obstruction (n = 
45) 

Type I gastrojejunostomy: 
performed at the jejunum 20 cm 
distal to the ligament of Treitz. 
Type II: similar to type I except 
that in type II a duodenum 
partition was done by linear 
stapler 1 cm beyond the pylorus. 
Type III gastrojejunostomy: 
performed at the Roux-limb 
jejunum 60 cm distal to 
biliojejunostomy. 

When patients were evaluated 
immediately after oral diet intake 
resumed, the incidence (27%) of clinical 
GOO symptoms and mean value of 
gastric emptying time (GET1/2, 118.1 +/- 
39.2 min) were significantly lower in 
type II patients than in types I and III 
patients. When evaluated 1 month after 
operation, the incidence (7% and 17%, 
respectively of clinical symptoms of 
GOO and ‘mean value of GET1/2 (42.0 
+/- 23.0 and 35.6 +/- 5.4 min 
respectively) were significantly lower in 
both type II and type III patients than in 
type I patients. The type II patients 
resumed oral diet after operation 3.5 
days earlier than. Type I patients, p < 
0.05. 

No information on 
blinding 

RCT Moderate 
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Endoscopic treatment 

Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

Surgical bypass vs. endoscopic 
stents (plastic) 

Risk of complications: RR 0.60, 95%CI 
0.45–0.81 in favour of plastic stents 
Risk of recurrent biliary obstruction: RR 
18.59, 95%CI 5.33 –64.86 in favour of 
traditional surgical bypass 
No difference in rates of technical 
success (RR 1.01, 95%CI 0.95-1.07) and 
therapeutic success (RR 1.00, 95%CI 
0.93-1.08) 

3 RCTs identified High 

Self-expanding metal stents vs. 
plastic stents 

Risk of recurrent biliary obstruction: 
- at 4 months: RR 0.44, 95%CI 0.3-0.63 
- prior to death or end of study: RR 
0.52, 95%CI 0.39–0.69 
both in favour of SEMS. 
No difference in terms of technical 
success, therapeutic success, mortality 
or complications. 
Heterogeneity between the included 
studies. 

7 RCTs identified Moderate 

Moss AC 2007 [215] June 2006 Patients with obstructive 
jaundice due to malignant 
distal biliary obstruction 

Plastic stents No statistical difference between 
Tannenbaum Teflon and polyethylene 
stents with regard to technical success 
(RR 0.99, 95%CI 0.96-1.03), 30-day 
mortality (RR 1.27, 95%CI 0.77-2.11) or 
recurrent biliary obstruction prior to 
death (RR 0.99, 95%CI 0.78-1.24) (5 
studies). 

12 RCTs identified 

SR 

High 

Moss AC 2006 [216] Dec 2005 Patients with pancreatic 
carcinoma deemed 
unsuitable for curative 
resection 

Biliary bypass surgery 
(choledochoduodenostomy, 
choledochojejunostomy 
or hepapticojejunostomy) 
Endoscopic metal stents of 
different materials and 
construction 
Endoscopic plastic stents of 
different materials and 
construction 

Based on meta-analysis, endoscopic 
stenting with plastic stents appears to be 
associated with a reduced risk of 
complications (RR 0.60, 95%CI 0.45-
0.81), but with higher risk of recurrent 
biliary obstruction prior to death (RR 
18.59, 95%CI 5.33-64.86) when 
compared with surgery. There was a 
trend towards higher 30-day mortality in 
the surgical group (p=0.07, RR 0.58, 
95%CI 0.32-1.04). There was no 
evidence of a difference in technical or 

21 RCTs identified 
Good-quality SR, updated 
in Moss 2007 

SR High 
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Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

therapeutic success. Other outcomes 
were not suitable for meta-analysis. No 
trials comparing endoscopic metal stents 
to surgery were identified. 
In endoscopic stent comparisons, metal 
biliary stents appear to have a lower risk 
of recurrent biliary obstruction than 
plastic stents (RR 0.52, 95%CI 0.39 - 
0.69). There was no significant statistical 
difference in technical success, 
therapeutic success, complications or 
30-day mortality using meta-analysis. A 
narrative review of studies of the cost-
effectiveness of metal stents drew 
conflicting conclusions, but results may 
be dependent on the patients’ length of 
survival. 
Neither Teflon, hydrourethane, or 
hydrophilic coating appear to improve 
the patency of plastic stents above 
polyethylene in the trials reviewed. Only 
perflouro alkoxy plastic stents had 
superior outcome to polyethylene 
stents in one trial. The single eligible 
trial comparing types of metal stents 
reported higher patency with covered 
stents, but also a higher risk of 
complications. These results are based 
on review of the trials individual results 
only. 

Hammarstrom 
L 2005 

[217] April 2004 Patients with malignant 
biliary obstruction 

Surgical bypass vs. endoscopic 
stents (plastic) 

The outcome of endoscopic and 
percutaneous drainage was similar, but 
data were few and inconsistent. Due to 
fewer late complications, surgical bypass 
is an alternative to metal stents 
(Wallstent™) which remain patent 
longer than plastic stents (large-bore 
polyethylene), with an overall median of 
180 and 109 days, respectively, in 
patients who survive longer than about 
6 months, which cannot be accurately 

3 RCTs identified 
No meta-analysis 

SR Moderate 
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Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

predicted though. 
Taylor MC 
2000 

[218] May 1999 Patients with malignant 
obstructive jaundice 

Surgical bypass vs. endoscopic 
stents (plastic) 

More treatment sessions were required 
after stent placement than after surgery, 
and a common OR was estimated to be 
7.23 (95%CI 3.73-13.98). Thirty-day 
mortality was not significantly different 
(OR 0.522; 95%CI, 0.263-1.036). 

3 RCTs identified 
Medline only 
English only 

SR High 

Katsinelos 2006 [226] NA Patients with inoperable 
malignant distal common 
bile duct strictures (n = 
47) 

Tannenbaum stent (n = 24) 
Vs. uncovered self-expandable 
metal stent (n = 23) 

The median first stent patency was 
longer in the metal group than in the 
Tannenbaum stent group (255 vs. 123.5 
days; p = 0.002). There was no 
significant difference in survival between 
the two groups. The total cost 
associated with the Tannenbaum stents 
was lower than for the metal stents 
(17700 vs. 30100 euros; p = 0.001), 
especially for patients with liver 
metastases (3000 vs. 6900 euros; p < 
0.001). 

No information on 
blinding 

RCT Moderate 

Soderlund 2006 [227] NA Patients with unresectable 
malignant common bile 
duct strictures (n = 100) 

Plastic stents vs. covered SEMS Median survival: 5.3 vs. 3.9 months in 
the SEMS and PE groups, respectively 
(p=0.28). 
Median patency time: 3.6 vs. 1.8 months 
(p=0.002). 
In the PE group, the extra cost for 
failure was €17410 for the stents, 
€31200 for hospitalization and ERC 
procedures, for a total of €48610. The 
cost of the initial SEMS for the SEMS 
group was €46060, more than for the 
plastic EPs. 

2 protocol violations RCT High 
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SUPPORTIVE TREATMENT 

Nutrition 

Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

Nutritional support for inoperable patients with advanced cancers     

Bauer J 2005 [256] NA 200 patients with 
unresectable 
adenocarcinoma of the 
pancreas 

Enteral administration of 2 
cans/day of: 
- either a protein and energy 

dense, n-3 fatty acid (1.1 g 
EPA) oral nutritional 
supplement (n = 95)  

- either an isocaloric, 
isonitrogenous control 
supplement without n-3 fatty 
acids (n = 105). 

 
1 can = 310 kcal and 16g protein  
Dietary intake : 8 weeks 
 
Comparison between compliant 
and non compliant patients. 
 
Compliance = min. 1.5 cans of 
either oral nutrition supplement 
/day over a 4-week period (465 
kcal and 24 g protein) 
 

Significant differences in total energy 
intake by 501 (SEM±80) kcal/day (Wald 
F1 = 39.1, p<0.0001) and total protein 
intake by 25.4 (SEM±3.5) g/day (Wald 
F1 = 53.0, p<0.0001) between patients 
compliant with the nutrition 
prescription compared to noncompliant 
patients.  
 
No significant difference in the mean 
energy intake from meals of the 
total group at baseline, week 4 and 8 
which was 1513 (SEM±43), 1440 
(SEM±48) and 1441 (SEM±49) kcal/day, 
respectively (Wald F2 = 0.96, p = 0.38). 
 
On average, significant difference in 
body weight by a mean of 1.7 
(SEM±0.4) kg (Wald F1 = 19.1, 
P<0.0001) in compliant group relative to 
the noncompliant group.  
Over the 8-week period, (p = 0.052) 
- compliant patients : + 0.5 kg  
- noncompliant patients : - 0.7 kg  
 
No significant difference in Lean body 
mass (p=0.56) and in QOL measured 
by EORTC QLQC30 Global Quality 
of Life Score (p=0.075) 

Assessment of dietary 
intake was made over 3 
days 1X/month + other 
verifications 
 
Post-hoc analysis 

International 
Multi-centre 
RCT 
 
Same study 
than Fearon 
KCH (2003) 
and Davidson 
W (2004) 

Moderate 

Moses AWG 
2004 

[257] NA 24 patients with 
unresectable pancreatic 
cancer 

Enteral administration of 2 
cans/day of: 
- either a n-3 fatty acid (1.1 g 

EPA) oral nutritional 
supplement (n = 9)  

- an isocaloric, isonitrogenous 

Outcomes : total energy expenditure 
(TEE), resting energy expenditure (REE) 
and physical activity level (PAL= 
TEE/REE=1.5 for healthy adults), weight, 
lean body mass 
 

Lost to follow-up : 2 in 
the EPA group, 3 in the 
control group 
 
Very small sample size 
Imbalance in group sizes 

International 
Multi-centre 
RCT 

Moderate 
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Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

control supplement without 
n-3 fatty acids (n = 15). 

 
1 can = 310 kcal, 16g protein, 6g 
fat, with or without 1.1g EPA  
Dietary intake : 8 weeks 
 
 

After 8 weeks, the REE, TEE and PAL (in 
kcal/day-1) of patients who received the 
control supplement did not change 
significantly: -15 (SEM 25), 99 (SEM 132), 
and 0.01 (SEM 0.1) respectively (p>0.05)  
 
In contrast, although REE did not change 
(-1; SEM 42; p>0.05), TEE (286; SEM 79) 
and PAL (0.18; SEM 0.05) increased 
significantly in those who received the n-
3 (EPA) enriched supplement (p<0.05). 
 
No statistically significant differences 
between groups. 
 
No significant changes in weight or LBM 
in either group over the 8-week period. 

Davidson W 
2004 

[254] NA 200 patients with 
unresectable 
adenocarcinoma of the 
pancreas 
 
 

Enteral administration of 2 
cans/day of: 
- either a protein and energy 

dense, n-3 fatty acid (1.1 g 
EPA) oral nutritional 
supplement (n = 95)  

- either an isocaloric, 
isonitrogenous control 
supplement without n-3 fatty 
acids (n = 105). 

 
1 can = 310 kcal and 16g protein  
Dietary intake : 8 weeks 

At Week 8, patients with weight 
stabilisation : 
- survived longer from baseline : 

median survival was 259 days (95% CI: 
229–289 days) compared to 164 days 
(95% CI: 97–231 days) (log rank test 
5.53, p= 0.019). 

- reported higher QoL scores : 
55.0±19.5 vs 47.1±17.4 (p= 0.037)  

- reported a greater mean energy 
intake (P<0.001)  

than those who continued to lose 
weight. 

 
The absence of nausea and vomiting 
(OR 6.5, p= 0.010) and female gender 
(OR 5.2, p= 0.020) were independent 
determinants of weight stabilisation. 

Post-hoc analysis (n=107) 
 
 

International 
Multi-centre 
RCT 

Moderate 

Fearon KCH 
2003 

[255] NA 200 patients with 
unresectable 
adenocarcinoma of the 
pancreas 
 

Enteral administration of 2 
cans/day of: 
- either a protein and energy 

dense, n-3 fatty acid (1.1 g 
EPA) oral nutritional 
supplement (E group, n = 95)  

Intake of the supplements averaged 1.4 
cans/day in both groups.  
 
Over 8 weeks, patients stopped losing 
weight (�weight E: 20.25 kg/month vs 
C: 20.37 kg/month; p = 0.74) and LBM 

Loss of 90 patients (45 
patients in each group)  
 
Compliance was low in 
both groups. 

International 
Multi-centre 
RCT 

High 
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- either an isocaloric, 
isonitrogenous control 
supplement without n-3 fatty 
acids (C group, n = 105). 

 
1 can = 310 kcal, 16g protein 
and 6g fat with or without 1.1g 
EPA 
Dietary intake : 8 weeks 

(�LBM E: +0.27 kg/month vs C: +0.12 
kg/month; p = 0.88) (change from 
baseline E and C, p<0.001).  
 
E patients demonstrated significant 
correlations between their supplement 
intake and weight gain (r = 0.50, 
p<0.001) and increase in LBM (r = 0.33, 
p = 0.036). Such correlations were not 
statistically significant in C patients.  
 
Increased plasma EPA levels in the E 
group were associated with weight and 
LBM gain (r = 0.50, p<0.001; r = 0.51, p 
= 0.001). Weight gain was associated 
with improved QoL measured by 
EQ5Dindex(p<0.01) in the E group. 
 
Median duration of survival from study 
enrolment for all patients was 130 days 
and there was no significant difference 
between the treatment groups (E: 142 
(6–587) days; C: 128 (8–626) days 
(median (range)). 

Peri-operative nutritional supplementation      

Goonetilleke 
KS 
2006 

[228] November 
2004 

(1) Studies of patients 
undergoing 
pancreaticoduodenectomy 
for suspected malignancy 
and (2) studies of patients 
with upper gastrointestinal 
cancer that included some 
patients undergoing 
pancreaticoduodenectomy 
 
Ten studies (n=1 264) 
were included: 8 RCTs 
(n=1022), 1 observational 
study (n=62) and 1 
retrospective study 

Nutritional supplementation of 
total parenteral nutrition (TPN), 
enteral nutrition (EN) and 
immune-enhanced enteral 
nutrition (I-EN) with each other 
or no initial post-operative 
nutritional support; one study 
compared cyclical versus non-
cyclical EN. 

(1) TPN was associated with a higher 
mortality (based on two RCTs): 
the increase was not statistically 
significant in one study (6.7% versus 
1.8% in the control group) and 
statistical significance was not 
reported in the other (5.9% versus 
1.4% for EN and 2.8% for I-EN). 
TPN was associated with 
significantly higher overall 
morbidity compared with no 
nutritional support (45% versus 
22.8%, p=0.02) in one RCT and 
with EN and I-EN (58.8% versus 
43.5% and 33.8%, p=0.005) in 

Search in MEDLINE (1994 
to November 2004) and 
EMBASE (1974 to 2004); 
 
Many review's limitations 
(search, reporting, 
methods, validity 
assessment); 
 
Part of the conclusion 
was based on one small 
RCT of unknown quality 
 
The authors' conclusion 
may not be reliable. 

SR  
 

Low 
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(n=180). another RCT. TPN was associated 
with a longer hospital stay 
compared with no TPN (mean stay 
16 versus 14 days; one RCT) and 
EN or I-EN (18.8 versus 17.0 or 
15.1 mean days, p<0.02; one RCT). 
 
EN was associated with an 
increased rate of overall 
morbidity compared with no 
nutritional supplementation in one 
observational study (43.3% versus 
28.1%, p not reported), but was 
associated with a lower morbidity 
rate in one retrospective study 
(65.3% versus 92.7%, p not 
reported). EN was associated with 
a shorter duration of hospital stay 
(13.9 versus 14.8 mean days, 
statistical significance not reported) 
compared with the control. 

(2) None of the studies reported 
outcome data separately for 
different types of surgery. 
 
Cyclical EN was associated with 
significantly fewer mean days to 
resumption of normal diet (12.2 
versus 15.7, p=0.04) compared with 
continuous EN (one RCT, n=57), 
but there was no significant 
difference between treatments in 
the number of days of nasogastric 
intubation (p=0.82). 

 

Preoperative enteral immunonutrition       

Giger U 2007 [229]  46 candidates for major 
elective surgery for 
cancers of  
- the stomach (n = 12),  
- the pancreas (n = 30) or  

Triple-arm study using oral 
administration: 
1) 1 L/day of an immunoenriched 
formula (Impact) for 5 days 
preoperative (IEF group, n = 

Preoperative and postoperative 
tolerance of the liquid diet formulas 
was excellent (no adverse 
gastrointestinal effect in preoperative; 
diarrhoea and/or abdominal bloating was 

1 patient in the IEF group 
died in postoperative day 
7 due to cardiac arrest 

Randomized 
controlled 
pilot study 
(not blind) 

Moderate 
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date 

Population Intervention Results Comments Study type Level of 
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- periampullary (n = 4)   
 

14) ; 
2) 1 L/day of Impact plus (Impact 
enriched with glycine) for 2 days 
preoperative (IEF plus group, n = 
17).  
3) no preoperative treatment in 
the control group (CON group, 
n = 15), patients only received 
Impact for 7 days 
postoperatively;  
 
Patients belonging to both IEF 
and IEF Plus groups received the 
same product as they received 
preoperatively, for 7 days 
postoperatively by jejunostomy. 
 
Nutritional goal : 25 kcal/kg/day  
 

reported in postoperative by some 
patients). 
 
Inflammatory response : In the two 
treatment groups, perioperative 
endotoxin levels, CRP(postoperative day 
7), and TNF-� (postoperative days 1 
and 3) levels were significantly lower 
compared to the CON group (p < .01).  
 
The length of postoperative 
IMU/ICU stay (Impact 1.9 ± 1.3 days; 
Impact plus 2.2 ± 1.1 days; control 
group 5.9 ± 0.8 days) and length of 
hospital stay (Impact 19.7 ± 2.3 days; 
Impact plus 20.1 ± 1.3 days; control 
group 29.1 ± 3.6 days) were both 
reduced in the treatment groups 
compared to the control group (p < 
0.05).  
 
Infectious complications (Impact 
2/14 (14%); Impact plus 5/17 (29%); 
control group 10/15 (67%)) showed a 
trend toward reduction in the treatment 
groups (p > 0.05). 

Postoperative enteral nutrition      

Klek S 2008 [236]  196 patients undergoing 
subtotal and total gastric 
resection with 
lymphadenectomy and 
pancreatoduodenectomy/t
otal pancreatectomy with 
lymphadenectomy 
 
This large sample included 
69 patients undergoing 
pancreatoduodenectomy 
or total pancreatectomy 

Jejunostomy feeding with a 
Standard Enteral Nutrition 
Group (SEN Group, n = 96, n 
analyzed = 91 ) or an 
Immunostimulating Enteral 
Nutrition (IMEN Group, n = 96, 
n analyzed = 92) for 7 days 
 
 
SEN  Group, n = 35  
IMEN Group, n = 34 
 
Enteral feeding was commenced 
6h after operation using 5% 

There were no significant differences 
between the two groups as far as the 
volume of tube feeding delivered was 
considered.  
 
Median postoperative hospital stay 
was 12.4 days (SD 5.9) in SEN and 12.9 
days (SD 8.0) in IMEN group (p= 0.42).  
 
Complications were observed in 21 
patients (23.1%) in SEN and 23 (25.2%) 
in IMEN group (p > 0.05). Infectious 
complications occurred in 23 patients 
in SEN group and 21 in IMEN group (p > 

13 excluded from analysis 
(4 refused consent, 5 
unresectable disease, 4 
protocol violation) 

RCT High 
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Study ID Ref Search 
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glucose solutions, followed by 
infusion of Peptisorb (SEN 
group, Nutricia Ltd., Poland) or 
Reconvan (IMEN group, 
Fresenius Kabi, Poland) until 
7th day.  

0.05). Four (4.4%) patients in SEN group 
and 4 (4.4%) in IMEN had surgical 
complications (p > 0.05).  
 
There were no differences in liver and 
kidney function, visceral protein 
turnover and treatment tolerance. 

Lobo DN 2006 [237]  A total of 120 patients 
undergoing resection for 
cancers of the pancreas, 
oesophagus and stomach 
 
108 patients were 
analyzed after their 
intervention on following 
sites : oesophagus (n = 
64), stomach (n = 29) and 
pancreas (n = 15) 

Jejunostomy feeding with an 
immune modulating diet 
(Stresson, Group A) or an 
isonitrogenous, isocaloric feed 
(Nutrison High Protein, Group 
B) for 10–15 days. 

Feed delivery, although less than 
targeted, was similar in both groups.  
 
There were 6 (11%) deaths in each 
group.  
 
Median (IQR) postoperative hospital 
stay was 14.5 (12–23) days in Group A 
and 17.5 (13–23) days in Group B (p = 
0.48).  
 
A total of 24 (44%) patients in each 
group had infective complications (p 
= 1.0). A total of 21 (39%) patients in 
Group A and 28 (52%) in Group B had 
non-infective complications (p = 
0.18). Jejunostomy-related complications 
occurred in 26 (48%) patients in Group 
A and 30 (56%) in Group B (p = 0.3). 
 
Early postoperative feeding with an 
immune modulating diet conferred no 
outcome advantage when compared 
with a standard feed. 

12 patients were 
excluded from the 
analysis (3 protocol 
violations and 9 
unresectable diseases) 

RCT High 

Postoperative parenteral nutrition      

Jo S 2006 [238]  143 patients admitted to 
undergo operations for 
alleged or suspected 
periampullary tumors : 
classical 
pancreaticoduodenectomy 
(PD) or pylorus-
preserving PD (PPPD) 
 

Parenteral nutrition with Glamin 
(Glutamine supplementation 
containing 2.0g/100 ml of Glm, 
GIn Group, n = 32 ) or a 
isonitrogenous amino acid 
solution (1.3 g/kg per day amino 
acid, Control Group, n = 28) for 
7 days 
 

The time to soft diet was 12.9 days 
(SD 10.5) in Gln group and 11.5 days 
(SD 7.4) in Control group (p= 0.56).  
 
Median postoperative hospital stay 
was 14.0 days (9-54) in Gln group and 
14.5 days (9-41) in Control group (p= 
0.20).  
 

83 patients were 
excluded: 44 for 
preoperative criteria, 33 
for operative exclusions 
and 6 for pathologic 
exclusion criteria 
 
Low-dose regimen of 
Glutamine  (0.2g/kg/day) 

RCT Moderate 
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60 patients enrolled and 
analyzed 

Total parenteral nutrition (30 
kcal/kg/day with 1.3 g/kg/day 
amino acid) 

The overall and PD-related 
complication rates of the Gln group 
(37.5% and 25.0%) and the control 
group (28.6% and 14.3%) were not 
statistically different (p = 0.46 and p = 
0.30). 
 
No significant beneficial effect of 
Gln supplementation with a low-dose 
parenteral regimen was demonstrated 
on the surgical outcome after a PD for 
periampullary tumors 

whereas higher doses are 
recommended for critical 
illness (>0.2-0.3 g/kg/day 
or ≥ 30 g/day) (see Kelly 
and Wischmeyer, 2003; 
Dejong, 2006) 
 
A power calculation had 
shown that 67 patients 
had to be enrolled in each 
treatment arm. But the 
trial 
had to be stopped for 
practical reasons when 
only sixty patients had 
been enrolled, of which 
32 in the glutamine group 
and 28 controls 

Heller AR 2004 [239]  44 patients undergoing 
elective major abdominal 
surgery : oesophagectomy 
(n=7), gastrectomy 
(n=18), whipple 
procedure (n=18), total 
colectomy (n=1) 

TPN supplemented with either 
soybean oil (SO 1.0 g/kg body 
weight daily, n= 20) for 5 days 
or a combination of Omega-3 
PUFAs in fish oil (FO) and SO 
(FO 0.2 + SO 0.8 g/kg body 
weight daily, n=24). 

No statistical difference in either length 
of ICU stay or length of hospital 
stay (SO 18.8 ± 8.4 days, SO+FO 19.1 
± 9.6 days), except for the subsample 
‘gastrectomy + Whipple’ (–1.3 ± 0.5 
days, p= 0.02). 
 
FO significantly reduced aspartate 
aminotransferase ASAT [0.8 ± 0.1 vs. 
0.5 ± 0.1 mmol/(l . sec)], alanine 
aminotransferase ALAT [0.9 ± 0.1 vs. 
0.6 ± 0.1 mmol/(l . sec)], bilirubin (16.1 
± 5.3 vs. 6.9 ± 0.6 mmol/l), LDH (7.7 ± 
0.4 vs. 6.7 ± 0.4 mmol/(l . sec) and 
lipase (0.6 ± 0.1 vs. 0.4 ± 0.1_mol/(l. 
sec). 
 
Weight loss as encountered after the 
SO emulsion of 1.1 ± 2.2 kg was absent 
in the FO group (not statistically 
significant). 
 
Follow-up data at 18 months did not 

 RCT High 
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show any difference in quality of life, 
health status or mortality between 
the groups. 

Postoperative parenteral vs enteral nutrition      

Braga M 2001 [231]  257 patients with cancer 
of 
the stomach (n=121), 
pancreas (n=110), or 
oesophagus (n=26)  

- total parenteral nutrition 
(TPN group, n=131)  

- early enteral nutrition 
through jejunostomy (EEN 
group, n=126).  

 
Nutritional goal: 25 kcal/kg/day.  
 
The two nutritional formulas 
were isocaloric and 
isonitrogenous; they were 
continued until oral intake was 
at least 800 kcal/day  
 

Nutritional goal reached in 100/126 
(79.3%) patients in the EEN group and in 
128/131 (97.7%) patients in the TPN 
group (p < .001).  
 

Mean duration of artificial nutrition 
was 13.2 +/-4.9 days in the TPN 
group and 12.8 +/-5.5 days in the 
EEN group. 

No significant difference in nutritional, 
immunologic, and inflammatory variables 
between the two groups.  
 
The overall complication rate was 
similar (40.4% for TPN vs. 35.7%, for 
EEN; p= .52). No difference was 
detected for either infectious or 
noninfectious complications, length of 
hospital stay, and mortality.  
 
In the EEN group, hyperglycemia 
(serum glucose, >200 mg/dL) was 
observed in 4.7% of the patients vs. 9.1% 
in the TPN group (p = NS). Alteration 
of serum electrolyte levels was 3.9% 
in the EEN group vs. 13.7% in the TPN 
group (p < .01).  
 
From PO day 5, intestinal oxygen 
tension recovered faster in the EEN 
group than in the TPN group (43 ± 5 
mm Hg vs. 31 ± 4 mm Hg at day 7; p 
< .001). EEN was four-fold less 
expensive than TPN ($25 vs. $90.60/day, 

 RCT High 
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respectively).  
Di Carlo V 
1999 

[233]  101 patients undergoing 
pancreaticoduodenectomy  
for adenocarcinoma of the 
pancreatic head 

- standard enteral formula 
(SEN group, n=35) 

- enteral diet supplemented 
with arginine, omega-3 fatty 
acids, and RNA (IEN group, 
n=33) 

- total parenteral nutrition 
(TPN, n=32) 

 
The two nutritional formulas 
were isocaloric and 
isonitrogenous; they were 
continued until oral intake was 
at least 800 kcal/day  
 
+ octreotide (0.1 mg) : 1 dose 
1h before surgery and 3 
doses/day until the 1st day of 
oral diet resumption 
 

Nutritional goal reached in 84% of 
enterally fed patients and in 96% of 
patients in the TPN group (p = NS).  
 

Mean duration of artificial nutrition 
was 12.2 +/-4.6 days in the TPN 
group, 11.8 +/-4.2 days in the SEN 
group and 9.3 +/-3.6 days in the IEN 
group 

 
Rate of postoperative 
complications: IEN group (33%) < 
SEN group (40%) < TPN group (59%) 
(p<0.005 
 
Severity of infectious complications 
(sepsis score): IEN (5.5) < SEN (7.9) < 
TPN (10.4) (p<0.05) 
 
Length of stay: IEN (16.3 days) < SEN 
(17.8) < TPN (19.3) (p<0.05) 

Randomization process 
not explained 

RCT Moderate 

Braga M 1998 [232]  166 consecutive patients 
undergoing curative 
surgery for gastric (n = 
92) or pancreatic cancer 
(n = 74) 

At operation, the patients were 
randomized into three groups 
to receive:  
a) a standard enteral formula 
through jejunostomy (control 
group; n = 55);  
b) the same enteral formula 
enriched with arginine, RNA, 
and omega-3 fatty acids through 
jejunostomy (enriched group; n 
= 55);  
c) total parenteral nutrition 
(TPN group; n = 56).  
 
The three regimens were 
isocaloric and isonitrogenous.  

Early enteral infusion was well tolerated. 
 
Side effects were recorded in 22.7% of 
the patients, but only 6.3% did not reach 
the nutritional goal.  
 
Control group had a similar rate of 
postoperative infections compared 
with the group receiving TPN (23.6% vs. 
28.5%). 
  
The length of postoperative stay 
(LOS) was 13.7 ± 4.8 days in the 
enriched group, 16.1 ± 5.9 days in the 
control group, and 17.5 ± 6.1 days in the 
TPN group (p = 0.09, enriched vs. TPN 

Randomisation process 
not explained; no ITT 
analysis. 
Lack of sub-groups 
analysis. 

RCT Moderate 
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Enteral nutrition was started 
within 12 hrs following surgery. 
Nutritional goal (25 kcal/kg/day) 
on postoperative day 4. 

group). 

Gianotti L 1997 [234]  260 consecutive patients 
undergoing curative 
surgery for gastric (n = 
120) or pancreatic cancer 
(n = 140) 

At operation, the patients were 
randomized into three groups 
to receive:  
a) a standard enteral formula 
through jejunostomy (standard 
group; n = 87);  
b) the same enteral formula 
enriched with arginine, RNA, 
and omega-3 fatty acids through 
jejunostomy (immunonutrition 
group; n = 87);  
c) total parenteral nutrition 
(TPN group; n = 86).  
 
During 7 days 
Nutritional goal (105 kj/kg/day) 
 

- Recovery of immune parameters: 
significant correlation between 
Interleukine 6 and preambulin levels 
(r=-0.77; p=0.02) only in the 
immunonutrition group. 

- Post-operative infection rates were 
14.9% in the immunonutrition group, 
22.9% in the standard group and 
27.9% in the TPN group (p=0.06) 

- Mean± SD length of hospital stay 
was 16.1±6.2, 19.2±7.9, 21.6±8.9 days 
in the immunonutrition group, in the 
standard group and  in the TPN 
group, respectively (p=0.01 vs 
standard group; p=0.004 vs TPN 
group) 

- Enteral groups 
received calories and 
nitrogen by parenteral 
route until Day 3 

- Randomisation 
process not 
explained; no ITT 
analysis. 

- Lack of sub-groups 
analysis. 

RCT Moderate-low 

Fish J 1997 [235]  20 patients requiring 
gastric or pancreatic 
surgery for malignancy 

Pre-operatively, patients were 
randomized to receive: 
- Glutamine enriched enteral 

feeding through jejunostomy 
(Vivonex Plus) 

- Parenteral feeding 
 
for 10 days 
 
Tube-feeding and total 
parenteral nutrition (TPN) 
formulas were closely matched 
for energy, protein, nitrogen, 
and glutamine 

Plasma amino acids: Total 
indispensable amino acids, branched-
chain amino acids, and glutamine 
declined 25% on Day 1 compared with 
baseline. Indispensable and branched-
chain amino acid concentrations were 
restored with 5 d of either EN or TPN 
(p<0.05). Glutamine concentrations did 
not differ significantly by feeding group. 

- 17 patients were 
included for analysis: 7 for 
EN and 10 for TPN 

RCT Moderate 
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Peri- and postoperative somatostatin analogues 

CPG ID Ref Search 
date 

Recommendation Supporting evidence Level of 
evidence 

CCO 12-7 [241] July 2004 Octreotide, administered at a dose of 100 �g subcutaneously three times daily starting one hour prior to 
surgery and continuing for seven days is recommended as part of the standard management for patients 
undergoing pancreatic surgery. 

6 RCTs: Bassi 1994, Friess 
1994, Montorsi 1995, Lowy 
1997, Yeo 2000, Suc 2004 

Moderate 

 
Study ID Ref Search 

date 
Population Intervention Results Comments Study type Level of 

evidence 
Hesse UJ 2005 [242] NA Patients subjected to 

pancreatic surgery and 
subsequent 
pancreaticojejunostomy 

Octreotide 0.1 mg SC 3 
times/day for 7 days (n=55) vs. 
no octreotide (n=50) 

General complications: 11% vs. 12% 
(NS) 
Pancreatic fistula: 9% vs. 8% (NS) 
30-day mortality: 2% vs. 0% (NS) 
Hospital stay: 23 vs. 20 days (NS) 

Open-label study 
Unsure if intention-to-
treat-analysis was used 
69% cancer 

RCT Moderate 

Shan YS 2003 [243] NA Patients undergoing 
elective 
pancreaticoduodenectomy 
for pancreatic and 
periampullary lesions 

Somatostatin IV 250 �g/hr for 7 
days (n=27) vs. placebo (n=27) 

Postoperative mortality: 3.7% in both 
groups (NS) 
Overall complication rate: 26% vs. 52% 
(p<0.05) 
Pancreatic stump-related complications: 
22% vs. 48% (p<0.05) 
Pancreatic fistula: 7.4% in both groups 
(NS) 
Hospital stay: 28 vs. 30 days (NS) 
Average cost of care with or without 
complications: $12,233 ± 3912 and 
$7112±1787 vs. $20467 ± 6171 and 
$7862 ± 1652 (p<0.05) 

No information on 
blinding 
22% pancreatic cancer 

RCT Moderate 

Sarr MG 2003 [245] NA Patients undergoing an 
elective pancreatic 
resection because of a 
presumed pancreatic or 
periampullary neoplasm 

Vapreotide 0.6 mg twice daily 
for 7 days (n=135) vs. placebo 
(n=140) 

Pancreas-specific complications: 30% vs. 
26% (NS) 
Mortality: 0% vs. 1.4% (NS) 
 

No information on 
blinding 

RCT Moderate 

Gouillat C 
2001 

[244] NA Patients undergoing 
pancreaticoduodenectomy 
for presumed tumour 
(chronic pancreatitis 
excluded on preoperative 
imaging) 

Somatostatin IV 6 mg/d on day 
1-6 and 3 mg/d on day 7 (n=38) 
vs. placebo (n=37) 

Overall complication rate: 21% vs. 35% 
(NS) 
Clinical pancreatic fistula: 5% vs. 22% 
(p<0.05) 
Hospital stay: 18 vs. 26 days (p=0.01) 

No information on 
blinding 
11% chronic pancreatitis 
in placebo group 

RCT Moderate 
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Enzyme replacement 

Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

Enzyme replacement therapy for inoperable patients with advanced cancers     

Bruno MJ 1998 [249]  21 patients with 
unresectable cancer of 
the pancreatic head 
region with suspected 
pancreatic duct 
obstruction 

Patients were randomized into 
two groups to receive: 
- The pancreatic enzyme 

preparation (Panzytrat 25 000), 
an enteric coated pancreatin 
microsphere preparation 
containing 25 000 PhEur units of 
lipase, 1250 PhEur units of 
proteases, and 22500 PhEur units 
of amylase per capsule.  

- A placebo (same appearance, 
taste, and weight) containing 
pharmacologically inactive 
substances.  

 
2 capsules during main meals and 
1 capsule during in between 
snacks.  
 
+ dietary counselling 

- The mean difference in the 
percentage change of body weight 
was 4.9% (p=0.02, 95% CI: 0.9 to 8.9). 
Patients on pancreatic enzymes gained 
1.2% (0.7 kg) body weight whereas 
patients on placebo lost 3.7% (2.2 kg).  

- The fat absorption coefficient in 
patients on pancreatic enzymes 
improved by 12% whereas in placebo 
patients it dropped by 8% (p=0.13, 
95% CI: –6 to 45).  

- The daily total energy intake was 
8.42 MJ in patients on pancreatic 
enzymes and 6.66 MJ in placebo 
patients (p=0.04, 95% CI: 0.08 to 
3.44). 

- The mean changes in the severity and 
occurrence of steatorrhoea 
associated complaints between both 
groups were not significantly different. 

- No adverse event 
- 21 patients were available 

for analysis of the double 
blind treatment period 

- Randomisation process 
not explained 

- No ITT  

RCT Moderate  

Pain 

Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

Neurolytic celiac plexus block for patients with advanced pancreatic cancer     

Zhang CL 2008 [259]  56 patients with chronic 
upper-abdominal pain 
secondary to unresectable 
pancreatic cancer 

- Neurolytic celiac plexus block 
(group 1, n = 29) guided by 
CT, with MS Contin if NCPB 
could not control pain 

- Pharmacological therapy with 
MS Contin (group 2, n = 27) 

- Pain: Visual analogue scale (0 = ‘no 
pain’  10 = ‘the worst possible 
pain’). Group 1: 9.4 ± 0.7 before 
treatment, decreasing to 1.3 ± 0.8 day 
1, and 3.9 ± 1.2 at day 90, p < 0.01). 
At day 1, 7, and 14, the VAS scores in 
group 1 were significantly lower than 
those in group 2 (p < 0.01); at day 30, 
60, and 90, pain levels were similar in 
both groups 

- QoL based on interference with 
appetite, sleep, communication (0 = 

- No precision about 
randomisation process, 
no ITT approach 

- Complications related 
to block: orthostatic 
hypotension, 
drunkenness symptoms, 
diarrhea, and burning 
pain in the puncturing 
position (relieved in few 
days) 

RCT Moderate 
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‘no interference’  10 = ‘most severe 
interference’).  Improvements 
statistically significant in both groups 
but not between groups 

- Consumption of analgesics : dose 
of opioids significantly lower in group 
1 (Day 7: 11±23 vs 81±34; Day 14: 
13±25 vs 94±38; Day 30: 54±50 vs 
133±53; Day 60: 99±59 vs 161±73; 
Day 90: 105±65 vs 169±71) (p < 0.01) 

Yan BM 2007 [258] 2005 5 RCTs involving 302 
pancreatic cancer patients 
(NCPB, n = 147; control, 
n = 155)  

- NCPB versus control 
(standard treatment and/or 
sham NCPB) 

- Compared with control, NCPB was 
associated with lower VAS scores (0 
= ‘no pain’ and 10 = ‘severe pain’) for 
pain at 2, 4, and 8 wk (weighted mean 
difference [WMD] = 0.60, 95% CI 
�0.82 to �0.37).  

- Opioid use (in mg/day oral 
morphine) was also reduced at 2, 4, 
and 8 wk (WMD = �85.9, 95% CI 
�144.0 to �27.9).  

- NCPB was associated with a 
reduction in constipation (RR 0.67, 
95% CI 0.49–0.91), but not other 
adverse events (nausea, vomiting, 
diarrhea, sedation, hypotension).  

- No differences in survival were 
observed (RR 1.08, 95%CI 0.96– 
1.22).  

- QOL could not be adequately 
analyzed due to differences in 
outcome scales among the 2 studies 
that assessed it. 

- Electronic search was 
completed on OVID/ 

- PubMed Medline, 
EMBASE, HealthStar, 
and the Cochrane 
Library (1966 through 
August, 2005) 

- Restriction to English  
- Quality assessment of 
the included studies 
based on the generation 
of the allocation 
sequence, allocation 
concealment, and 
method of blinding (the 
quality of the RCTs 
cannot be confirmed).  

SR Moderate 

Süleyman NO 
2004 

[261]  47 patiens with an 
adenocarcinoma of 
pancreas, located on tail 
and/or body 

Neurolytic coeliac plexus 
blockade (NCPB, n = 19) [40 ml 
of ethanol approx. 75% (30 ml of 
ethanol 96%+10 ml of lidocaine 
10 mg/ml) versus bilateral 
splanchnic nerves neurolytic 
blockade (SNB, n = 20) [6 ml of 
ethanol approx. 75% solution 
(4.5 ml ethanol 96% + 1.5 ml of 

- Compared with NCPB, SNB was 
associated with lower VAS scores (0 
= ‘no pain’ and 10 = ‘severe pain’) for 
pain at 2, 4, 6, 8, 10 and 12 w 
(respectively; p < 0.001, p < 0.001, p 
< 0.001, p = 0.001, p = 0.001, and p = 
0.002). 

- Compared with NCPB, SNB was 
associated with lower codeine 

- No ITT analyse 
- Celiac group: 2 patients 
had severe pain during 
injection, 5 patients had 
intractable diarrhea and 
2 patients had 
haemodynamic 
disturbances, which 
required inotropic 

RCT Moderate 
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lidocaine 10 mg/ml) was 
administered bilaterally (a total 
of 12 ml)] 
 
All patients were treated with 
analgesics according WHO 
guideline for cancer patients; on 
the second step, using codeine 
40 mg as needed (max 160 
mg/d) and tenoxicam 20 mg/d, 
25 mg/d amitriptyline and still 
had pain on 
VAS higher than 4. 

consumption (in mg) at 2, 4, 6, 8, 10 
weeks) controls (respectively; p = 
0.003, p = 0.041, p = 0.005, p = 0.021, 
p = 0.028).  

- Compared with NCPB, SNB was 
associated with higher patient 
satisfaction at 4 weeks (p = 0.003) 

- Survival rate for NCPB: mean 
45.37±SE 5.82 (min: 11–max: 90) days 
[95% CI: 33.96–56.78]; Median: 
47.00±SE 11.61 [95% CI: 24.25–69.75] 
which were significantly lower than 
SNB: mean 68.85±SE 7.3 (min: 19–
max: 122) days [95% CI: 54.54–83.16]. 
Median: 70.00±SE 13.42, [95% CI: 
43.70–96.30] (p=0.0072) 

- No significant difference in 
performance status between 
groups 

support for 24 h  
- Splanchnic group: 1 
patient had severe pain 
during procedure while 
introducing the needle 
tangent to 
posterolateral aspect of 
vertebral corpus 

Ischia S 1992 [260]  61 patients with 
unresectable pancreatic 
cancer patients 

3 different NCPB approaches: 
- transaortic celiac plexus block 
with absolute alcohol 30 ml 
(TCPB, n = 20) 
- retrocrural block with absolute 
alcohol 15 ml (RB, n = 20) 
- bilateral chemical 
splanchnicectomy with absolute 
alcohol 7 ml (BCS, n = 21) 

- Analgesic results are independent of 
the techniques used in this study 

- NCPB performed within 2 months of 
the onset of pain, complete relief of 
pain is observed in 72% of patients vs 
37% in patients with duration > 2 
months (p<0.05) 

- Success of NCPB when good 
response to NSAIDs : 78% vs 35% 
if partial or no response to NSAIDs 
(p<0.01) 

No ITT analyse 
Randomisation process 
not explained 

RCT Moderate 

Peridural analgesia for post-operative pain relief      

Barzoi G 
2000 

[251]  60 patients having hepato-
biliary-pancreatic 
neoplasm and candidates 
for major surgery. 

Non-stop postoperative epidural 
analgesia with morphine 0.0017 
mg/kg/h)and bupivacaine 0.125% 
(0.058 mg/kg/h) (group A, n= 30) 
versus morphine bolus every 
12 hours (0.035-mg/kg/12h) 
(group B, n = 30).  
 
Each medication was 

- Pain: Visual analogic pain scores from 
0 to 10 with score 1 ‘no pain’ and 
score 10 ‘maximum bearable pain’. 
VAS at rest was ≤ 3 with a statistically 
significant difference only between the 
two groups in the first survey, with 
better analgesia in Group A (no more 
details) 

- Effective peristalsis was present in 

No detail about 
randomisation process; 
no ITT 

RCT Moderate 
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Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

administered by means of a 
thoracic epidural catheter for 
the control of postoperative 
pain. 

all patients in Group A within the first 
six postoperative hours; in Group B, 
after 30 hours. Bowel motions were 
recorded sooner in group A (p<0.05 
in 1st, 2nd, 4th and 5th days).  

- Pneumonia occurred in 2 patients of 
Group A, and in 10 of Group B (p < 
0.05). 
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Psychological support 

Study ID Ref Search 
date 

Population Intervention Results Comments Study type Level of 
evidence 

Psychological support for patients with advanced pancreatic cancer     

Kuchler T 2007 [263]  Patients (N = 271) with a 
preliminary diagnosis of 
cancer of the oesophagus, 
stomach, 
liver/gallbladder, pancreas 
(n = 40), or colon/rectum 
and scheduled for surgery 

- Standard care as provided on 
the surgical wards (Control 
group) 

- Formal psychotherapeutic 
support in addition to routine 
care during the hospital stay 
(experimental group): 
educational information, a 
supportive relationship, and 
ongoing psychotherapeutic 
counselling, emotional and 
cognitive support to foster 
“fighting spirit” and to 
diminish “hope and 
helplessness. 

- Kaplan-Meier survival curves 
demonstrated better survival for the 
experimental group than the control 
group. The unadjusted significance 
level for group differences was p = 
0.0006 for survival to 10 years. Cox 
regression models that took TNM 
staging or the residual tumor 
classification and tumor site into 
account also found significant 
differences at 10 years. Secondary 
analyses found that differences in 
favour of the experimental group 
occurred in patients with stomach, 
pancreatic, primary liver, or colorectal 
cancer. 

Not specifically for 
pancreatic cancer. 

RCT Moderate 
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APPENDIX 5: LYMPH NODE STATIONS 
Number Name 
1 Right cardiac 
2 Left cardiac 
3 Gastric lesser curve 
4  Gastric greater curve 
5  Superior pyloric 
6  Inferior pyloric 
7 Left gastric artery 
8  Common hepatic artery 

8a Anterosuperior 
8p Posterior 

9  Celiac origin 
10 Splenic hilum 
11 Splenic artery 
12  Hepatoduodenal ligament 

12a1 Along hepatic artery, superior 
12a2  Along hepatic artery, inferior 
12b1 Along bile duct, superior 
12b2  Along bile duct, inferior 
12c  Around cystic duct 
12h Hepatic hilum 
12p1  Retro portal vein, superior 
12p2  Retro portal vein, inferior 

13  Posterior pancreaticoduodenal 
13a Superior to ampulla of Vater 
13b Inferior to ampulla of Vater 

14  Proximal mesenteric lymph nodes 
14a  Origin of SMA 
14b  Right side of SMA 
14c  Anterior SMA at middle colic artery 
14d  Left side of SMA at first jejunal branch 
14v  SMV nodes 

15 Middle colic vessels 
16  Aorta-caval nodes 

16a1 Aortic hiatus of diaphragm 
16a2  Celiac to left renal vein 
16b1  Left renal vein to IMA 
16b2 IMA to aortic bifurcation 

17 Anterior pancreaticoduodenal 
17a Superior to ampulla of Vater 
17b Inferior to ampulla of Vater 

18 Inferior border of pancreatic body and tail 
(source: Japanese Pancreas Society [JCS] classification [152]) 
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APPENDIX 6: STAGING SYSTEMS 
UICC TNM CLASSIFICATION 

(source: International Union Against Cancer [UICC] [151]) 

T categories  

TX: Primary tumour cannot be assessed 

T0: No evidence of primary tumour 

Tis: Carcinoma in situ  

T1: Tumour limited to the pancreas, 2 cm or less in greatest dimension  

T2: Tumour limited to the pancreas, more than 2 cm in greatest dimension 

T3: Tumour extends beyond the pancreas but without involvement of the celiac axis or 
the superior mesenteric artery  

T4: Tumour involves the celiac axis or the superior mesenteric artery (unresectable 
primary tumour)  

N categories  

NX: Regional lymph nodes cannot be assessed 

N0: No regional lymph node metastasis  

N1: Regional lymph node metastasis 

M categories  

MX: Distant metastasis cannot be assessed.  

M0: No distant metastasis 

M1: Distant metastasis 

Stage grouping for pancreatic cancer  

Stage 0 (Tis, N0, M0): The tumor is confined to the top layers of pancreatic duct cells 
and has not invaded deeper tissues. It has not spread outside of the pancreas. These 
tumors are sometimes referred to as pancreatic carcinoma in situ or pancreatic 
intraepithelial neoplasia III (PanIn III).  

Stage IA (T1, N0, M0): The tumor is confined to the pancreas and is less than 2 cm in 
size. It has not spread to nearby lymph nodes or distant sites.  

Stage IB (T2, N0, M0): The tumor is confined to the pancreas and is larger than 2 cm in 
size. It has not spread to nearby lymph nodes or distant sites.  

Stage IIA (T3, N0, M0): The tumor is growing outside the pancreas but not into large 
blood vessels. It has not spread to nearby lymph nodes or distant sites.  

Stage IIB (T1-3, N1, M0): The tumor is either confined to the pancreas or growing 
outside the pancreas but not into nearby large blood vessels or major nerves. It has 
spread to nearby lymph nodes but not distant sites.  

Stage III (T4, Any N, M0): The tumor is growing outside the pancreas into nearby large 
blood vessels or major nerves. It may or may not have spread to nearby lymph nodes. It 
has not spread to distant sites.  

Stage IV (Any T, Any N, M1): The cancer has spread to distant sites. 
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JAPANESE PANCREAS SOCIETY 
(source: Japanese Pancreas Society [JCS] classification [152]) 

T categories  

T1: Tumour size 0 – 2 cm.  

T2: Tumour size 2.1 – 4 cm.  

T3: Tumour size 4.1 – 6 cm.  

T4: Tumour size >6 cm. 

N categories  

N0: No lymph node involvement.  

N1: Involvement of regional lymph nodes close to the primary tumour.  

N2: Involvement of regional lymph nodes distant from the primary tumour. 

N3: Involvement of lymph nodes other than regional. 

Invasion of peripancreatic tissues 

Rp-S-PV 0: Absence of retroperitoneal serosal – portal vein system invasion 

Rp-S-PV 1: Suspected retroperitoneal serosal – portal vein system invasion 

Rp-S-PV 2: Definite retroperitoneal serosal – portal vein system invasion 

Rp-S-PV 3: Severe retroperitoneal serosal – portal vein system invasion 

Stage grouping for pancreatic cancer  

The most advanced factor determines the stage. Distant metastasis is stage IV. 

Stage I: T1 and N0 and Rp0 and S0 and PV0 

Stage II: T2 and/or N1 and/or Rp1 and/or S1 and/or PV1 

Stage III: T3 and/or N2 and/or Rp2 and/or S2 and/or PV2 

Stage IV: T4 and/or N3 and/or Rp3 and/or S3 and/or PV3 
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APPENDIX 7: CLASSIFICATION OF PANCREATIC 
INTRAEPITHELIAL NEOPLASIA AND 
INTRADUCTAL PAPILLARY MUCINOUS 
NEOPLASMS 
PANCREATIC INTRAEPITHELIAL NEOPLASIA NOMENCLATURE [150] 

Normal: The normal ductal and ductular epithelium is a cuboidal to low-columnar 
epithelium with amphophilic cytoplasm. Mucinous cytoplasm, nuclear crowding, and 
atypia are not seen. 

Squamous (transitional) metaplasia: A process in which the normal cubiodal 
ductal epithelium is replaced by mature stratified squamous or pseudostratified 
transitional epithelium without atypia. 

PanIN-1A (pancreatic intraepithelial neoplasia 1-A): These are flat epithelial 
lesions composed of tall columnar cells with basally located nuclei and abundant 
supranuclear mucin. The nuclei are small and round-to-oval in shape. When oval, the 
nuclei are oriented perpendicular to the basement membrane. It is recognized that 
there may be considerable histologic overlap between nonneoplastic, flat, hyperplastic 
lesions and flat, neoplastic lesions without atypia. Therefore, some may choose to 
designate these entities with the modifier term “lesion” (“PanIN/L-1A”) to acknowledge 
that the neoplastic nature of many cases of PanIN-1A has not been unambiguously 
established. 

PanIN-1B (pancreatic intraepithelial neoplasia 1-B): These epithelial lesions have 
a papillary, micropapillary, or basally pseudostratified architecture but are otherwise 
identical to PanIN-1A. 

PanIN-2 (pancreatic intraepithelial neoplasia 2): Architecturally, these mucinous 
epithelial lesions may be flat but are mostly papillary. Cytologically, by definition, these 
lesions must have some nuclear abnormalities. These abnormalities may include some 
loss of polarity, nuclear crowding, enlarged nuclei, pseudostratification, and 
hyperchromatism. These nuclear abnormalities fall short of those seen in PanIN-3. 
Mitoses are rare, but when present are nonluminal (not apical), and are not atypical. 
True cribriform structures with luminal necrosis and marked cytologic abnormalities are 
generally not seen and, when present, should suggest the diagnosis of PanIN-3. 

PanIN-3 (pancreatic intraepithelial neoplasia 3): Architecturally, these lesions are 
usually papillary or micropapillary; however, they may rarely be flat. True cribriforming, 
the appearance of “budding off” of small clusters of epithelial cells into the lumen, and 
luminal necrosis should all suggest the diagnosis of PanIN-3. Cytologically, these lesions 
are characterized by a loss of nuclear polarity, dystrophic goblet cells (goblet cells with 
nuclei oriented toward the lumen and mucinous cytoplasm oriented toward the 
basement membrane), mitoses that may occasionally be abnormal, nuclear irregularities, 
and prominent (macro) nucleoli. The lesions resemble carcinoma at the cytonuclear 
level, but invasion through the basement membrane is absent. 

WHO DEFINITION OF IPMNS [150] 
An intraductal papillary mucin-producing neoplasm, arising in the main pancreatic duct 
or its major branches. The papillary epithelial component and the degree of mucin 
secretion, cystic dilatation, and invasiveness are variable. Intraductal papillary-mucinous 
neoplasms are divided into benign, borderline, and malignant noninvasive or invasive 
lesions. 
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WHO GRADING OF IPMNS [150] 
IPMN adenoma: The epithelium is comprised of tall columnar mucin-containing cells 
that show slight or no dysplasia (i.e. the epithelium maintains a high degree of 
differentiation in adenomas). 

IPMN borderline: IPMNs with moderate dysplasia are placed in the borderline 
category. The epithelium shows no more than moderate loss of polarity, nuclear 
crowding, nuclear enlargement, pseudostratification, and nuclear hyperchromatism. 
Papillary areas maintain identifiable stromal cores, but pseudopapillary structures may 
be present. 

Intraductal papillary mucinous carcinoma: IPMNs with severe dysplastic epithelial 
change (carcinoma in situ) are designated as carcinoma even in the absence of invasion. 
They can be papillary or micropapillary. Cribriform growth and budding of small clusters 
of epithelial cells into the lumen support the diagnosis of carcinoma in situ. Severe 
dysplasia is manifest cytologically as loss of polarity, loss of differentiated cytoplasmic 
features including diminished mucin content, cellular and nuclear pleomorphism, nuclear 
enlargement, and the presence of mitoses (especially if suprabasal or luminal). Severely 
dysplastic cells may lack mucin. 
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APPENDIX 8: MEDLINE SEARCH TERMS 
PANCREATIC CANCER 

1. exp Pancreatic Neoplasms/ 

2. (pancrea$ adj5 neoplas$).tw. 

3. (pancrea$ adj5 cancer$).tw. 

4. (pancrea$ adj5 carcin$).tw. 

5. (pancrea$ adj5 tumo$).tw. 

6. (pancrea$ adj5 metasta$).tw. 

7. (pancrea$ adj5 malig$).tw. 

8. or/1-7 

 SYSTEMATIC REVIEWS AND RANDOMISED TRIALS 
1. meta-analysis.pt,ti,ab,sh. 

2. 1 or (meta anal$ or metaanal$).ti,ab,sh. 

3. (methodol$ or systematic$ or quantitativ$).ti,ab,sh. 

4. ((methodol$ or systematic$ or quantitativ$) adj (review$ or overview$ or 
survey$)).ti,ab,sh. 

5. (medline or embase or index medicus).ti,ab. 

6. ((pool$ or combined or combining) adj (data or trials or studies or results)).ti,ab. 

7. 3 or 4 or 5 or 6 

8. 7 and review.pt,sh. 

9. 2 or 8 

10. Randomized controlled trials/ 

11. Randomized controlled trial.pt. 

12. Random allocation/ 

13. Double blind method/ 

14. Single blind method/ 

15. Clinical trial.pt. 

16. exp clinical trials/ 

17. or/10-16 

18. (clinic$ adj trial$1).tw. 

19. ((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or mask$3)).tw. 

20. Placebos/ 

21. Placebo$.tw. 

22. Randomly allocated.tw. 

23. (allocated adj2 random).tw. 

24. or/18-23 

25. 17 or 24 

26. Case report.tw. 
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27. Letter.pt. 

28. Historical article.pt. 

29. Review of reported cases.pt. 

30. Review, multicase.pt. 

31. or/26-30 

32. 25 not 31 

33. 9 or 32 

DIAGNOSTIC STUDIES 
1. exp "Sensitivity and Specificity"/ 

2. sensitivity.tw. 

3. specificity.tw. 

4. ((pre-test or pretest) adj probability).tw. 

5. post-test probability.tw. 

6. predictive value$.tw. 

7. likelihood ratio$.tw. 

8. Prospective Studies/ 

9. or/1-8 

SCREENING 
1. exp Mass Screening/ 

SIGNS AND SYMPTOMS 
1. Jaundice, Obstructive/ or Jaundice/ 

2. Anorexia/ 

3. Weight Loss/ 

4. sign$.ab,ti. 

5. symptom$.ab,ti. 

6. Dyspepsia/ 

7. or/1-6 

DIAGNOSIS AND STAGING 
1. tomography scanners, x-ray computed/  

2. tomography, x-ray computed/  

3. magnetic resonance imaging/  

4. positron-emission tomography/ 

5. tomography, spiral computed/ or tomography/ 

6. Endosonography/ 

7. Laparoscopy/ 

8. Ultrasonography/ 

11. Cholangiopancreatography, Endoscopic Retrograde/ 

12. Neoplasm Staging/ 

13. or/1-12 
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EUS 
1. Endosonography/ 

2. endoscopic ultrasonography.mp. 

3. eus.mp. 

4. Biopsy, Fine-Needle/ 

5. or/1-4 

ERCP 
1. Cholangiopancreatography, Endoscopic Retrograde/ 

2. endoscopic retrograde cholangiopancreatogr$.tw. 

3. endoscopic retrograde cholangio-pancreatogr$.tw. 

4. endoscopic retrograde pancreatocholangiogr$.tw. 

5. endoscopic retrograde pancreato-cholangiogr$.tw. 

6. ERCP$.tw. 

7. endoscopic retrograde cholangiogr$.tw. 

8. (ERC and endoscop$).tw. 

9. (ERC and cholangiogr$).tw. 

10. endoscopic cholangiogr$.tw. 

11. endoscopic retrograde pancreatogr$.tw. 

12. (ERP and endoscop$).tw. 

13. (ERP and pancreatogr$).tw. 

14. endoscopic pancreatogr$.tw. 

15. endoscopic cholangiopancreatogr$.tw. 

16. endoscopic cholangio-pancreatogr$.tw. 

17. (ECP and endoscop$).tw. 

18. (ECP and cholangiogr$).tw. 

19. endoscopic pancreatocholangiogr$.tw. 

20. endoscopic pancreato-cholangiogr$.tw. 

21. (EPC and endoscop$).tw. 

22. (EPC and pancreatogr$).tw. 

23. or/1-22 

CHEMO- AND/OR RADIOTHERAPY 
1. adjuvant.mp.  

2. Chemotherapy, Adjuvant/  

3. Radiotherapy, Adjuvant/ 

4. Antineoplastic Combined Chemotherapy Protocols/  

5. Neoadjuvant Therapy/  

6. neoadjuvant.mp. 

7. chemothera$.tw. 

8. Drug Therapy/ 
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9. radiothera$.tw. 

10. Radiotherapy/ 

11. antineoplastic agents combined/ 

12. drug therapy combination/ 

13. combined modality therapy/ 

14. chemoradiotherap$.tw. 

15. or/1-14 

SURGERY 
1. exp biliary tract surgical procedures/ 

2. (bypass adj10 surg$).tw. 

3. (operat$ adj10 bypass).tw. 

4. (bil$ adj10 anastomosis).tw. 

5. (bil$ adj10 bypass).tw. 

6. exp choledochoduodenostomy/ 

7. choledochoduoden$.tw. 

8. exp choledochojejunostomy/ 

9. choledochojejun$.tw. 

10. hepaticojejun$.tw. 

11. Carcinoma, Pancreatic Ductal/su [Surgery] 

12. Pancreatic Diseases/su [Surgery] 

13. Pancreatic Ducts/su [Surgery] 

14. Pancreatic Neoplasms/su [Surgery] 

15. Pancreas/su [Surgery] 

16. exp Surgical Procedures, Operative/  

17. exp Surgical Procedures, Elective/  

18. exp Digestive System Surgical Procedures/ 

19. or/1-18 

RELATION VOLUME AND OUTCOME 
1. Surgical Procedures, Operative/sn [Statistics & Numerical Data] 

2. Health Facility Size/ 

3. Workload/sn [Statistics & Numerical Data] 

4. or/1-3 

HISTOPATHOLOGIC EXAMINATION 
1. "prognos*".ti,ab. 

2. first.ti,ab. 

3. episode.ti,ab. 

4. 2 and 3 

5. cohort.ti,ab. 

6. 1 or 4 or 5 



130 Pancreatic cancer KCE reports 105 
 

7. pathology.mp. or Pathology/ or Pathology, Clinical/ or Pathology, Surgical/ 

8. Lymph Nodes/ 

9. (resection adj margin$).mp. 

10. Neoplasm Invasiveness/ 

11. Neoplasm Staging/ or TNM.mp. 

12. Neoplasm Recurrence, Local/ 

13. R0.mp. 

14. R1.mp. 

15. Frozen Sections/ 

16. or/7-15 

17. 6 and 16 

ENDOSCOPIC TREATMENT 
1. exp Endoscopy/  

2. exp Endoscopy, Gastrointestinal/  

3. exp Endoscopy, Digestive System/ 

4. exp stents/ 

5. stent$.tw. 

6. endoprosthesis.tw. 

7. wallstent$.tw. 

8. exp Argon/ 

9. photodynamic.mp. 

10. Lasers/ 

11. laser$.tw 

12. Brachytherapy/ 

13. or/1-12 

SOMATOSTATIN (ANALOGUES) 
1. octreotide/ 

2. octreotide.mp. 

3. somatostatin.mp. 

4. sandostatin.mp. 

5. SMS-201-995.mp. 

6. or/1-5 

EXOCRINE SUPPLEMENTATION 
1. Exocrine Pancreatic Insufficiency/ 

2. Pancreas, Exocrine/ 

3. Pancrelipase/ 

4. or/1-3 
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PAIN 
1. exp Pain, Intractable/  

2. exp Pain/  

3. exp Pain Treshold/  

4. exp Pain Measurement/ 

5. or/1-4 

NUTRITION 
1. nutritional status/ 

2. nutritional support/ 

3. (nutrition* or vitamin* or diet* or supplement*).mp. [mp=title, original title, abstract, 
name of substance word, subject heading word] 

4. diet therapy/ 

5. nutrition therapy/ 

6. parenteral nutrition/ 

7. enteral nutrition/ 

8. or/1-7 

PSYCHOLOGICAL SUPPORT 
1. exp psychoanalytic therapy/ 

2. exp psychotherapeutic processes/ 

3. exp psychotherapy/ 

4. exp Psychotherapy, Brief/ 

5. exp Psychotherapy, Multiple/ 

6. Psychotherapy, rational-emotive/ 

7. exp reality therapy/ 

8. exp socioenvironmental therapy/ 

9. exp autogenic training/ 

10. Behavior therapy/ 

11. exp gestalt therapy/ 

12. exp hypnosis/ 

13. (symptom adj5 score$).tw. 

14. (psychoanalytic adj5 therapy).tw. 

15. (psychotherapeutic adj5 process).tw. 

16. (socio$ adj3 environment adj5 therapy).tw. 

17. psychotherapy.tw. 

18. (autogenic adj5 training).tw. 

19. (behaviour$ adj5 therapy).tw. 

20. (gestalt adj5 therapy).tw. 

21. (reality adj5 therapy).tw. 

22. (non?directive adj5 therapy).tw. 
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23. hypnosis.tw. 

24. or/1-23 

FOLLOW-UP 
1. Follow-Up Studies/ 

2. follow-up.ti,ab. 

3. followup.ti,ab. 

4. follow up.ti,ab. 

5. monitoring.ti,ab. 

6. surveillance.ti,ab. 

7. or/1-6 

8. office visit.ti,ab. 

9. physician visit.ti,ab. 

10. physical examination.ti,ab. 

11. frequency.ti,ab. 

12. length.ti,ab. 

13. Office Visits/ 

14. Physical Examination/ 

15. or/8-14 

16. 7 and 15 

RECURRENT DISEASE 
1. Recurrence/ 

2. Neoplasm Recurrence, Local/ 

3. recurren$.tw. 

4. or/1-3 
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