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Abstract
Background: There are variations in the management of patients with suspected pancreatic and periampullary cancers and/or
malignant biliary obstruction. These differences may be due to a number of organizational, institutional, and patient factors that
could affect outcomes for those with curable or incurable disease. The Receipt of Curative Resection or Palliative Care for
Hepatopancreaticobiliary Tumours (RICOCHET) study will be the first to provide a snapshot of investigative pathways across
the United Kingdom to reflect the real-world practice in these patients. The RICOCHET study is contemporary to new national
and international clinical guidance and can potentially inform future local and national strategic planning to optimize care for
patients with suspected hepatopancreaticobiliary (HPB) malignancies.
Objective: The aim of this study is to define national variation in the investigative and management pathways of patients with
suspected HPB malignancies and to determine the effect of these variations on patient outcomes.
Methods: The RICOCHET study is a nationwide, multicenter, prospective study. It is led by trainees through collaboration
between surgical and medical specialties. Patients with suspected pancreatic cancer, other periampullary cancer, or extrahepatic
cholangiocarcinoma presenting to hospitals in the United Kingdom will be identified over 90 days. Each case will be followed
up for 90 days to collect data on the mode of presentation, investigations, interventions, use of local and specialist multidisciplinary
team meetings, and transfer of care between hub and spoke sites. Furthermore, the study will define dates and intervals between
key points in the patient pathway.
Results: The RICOCHET study results and analyses will be subject to peer review by presenting them at international
cross-specialty conferences and by submitting them for publication in open-access journals. Moreover, our findings will be
presented to patient groups and sponsoring charities (eg, Pancreatic Cancer UK), who in turn will disseminate key findings to
the primary beneficiaries of the results: the patients. The RICOCHET study was funded in September 2017. Data collection
started in April 2018 and the planned end date for data upload is spring 2019. Data analysis will take place in the summer of 2019
and the first results are expected to be published in late 2019 or early 2020.
Conclusions: The RICOCHET study is a multidisciplinary, prospective, observational study that aims to highlight variability
in practice and to determine whether these affect the outcomes of patients with HPB malignancies. This is a trainee-led initiative
that utilizes a novel design to achieve full coverage of the differences in diagnostic and management pathways. The RICOCHET
study may provide evidence to develop a more standardized approach to managing patients with suspected HPB malignancy.
International Registered Report Identifier (IRRID): DERR1-10.2196/13566
(JMIR Res Protoc 2019;8(7):e13566) doi: 10.2196/13566
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Introduction
Pancreatic cancer is the twelfth-most common cancer
worldwide, but ranks fifth in its contribution to cancer-related
deaths [1,2]. While the prognosis of most solid-organ cancers
has improved over the last decade, the outcomes of patients
with pancreatic cancer remain poor with an overall 5-year
survival rate of 18% and 3.5% for patients with resectable and
nonresectable disease, respectively [1,3]. This poor prognosis
is partly explained by patients often presenting with advanced
disease or distant metastases, due to the incipient nature by
which pancreatic cancer develops and the absence of an effective
screening tool [4,5]. Like pancreatic cancer, the other
periampullary malignancies and extrahepatic cancers—herein
collectively
termed
hepatopancreaticobiliary
(HPB)
malignancies—also have poor prognoses [6-8].
Due to the complex anatomy of the pancreas and biliary tract,
the investigation of HPB malignancies requires multimodal
approaches for diagnosis and staging. These tumors may involve
local vascular structures and currently there is a lack of evidence
regarding the optimum management of borderline and locally
advanced tumors. Consequently, there is wide variability in the
investigation and management of HPB malignancies between
countries, but also on a national level [9,10]. It has been
recognized that variability in the patient pathway can have a
dramatic impact upon outcomes among these patients with
regard to the time required to come to a diagnosis and referral
to a specialist resectional center [11-15]. The need for better
diagnostic pathways and faster access to surgery have recently
been incorporated into the UK National Institute for Health and
Care Excellence (NICE) guidelines for the diagnosis and
management of pancreatic cancer [16]. Furthermore, the
European Society for Medical Oncology recognized the rising
number of deaths from pancreatic cancer in Europe and has also
outlined recommendations for screening and diagnosis of
pancreatic cancer [17].
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In this paper, we describe the protocol of the Receipt of Curative
Resection or Palliative Care for Hepatopancreaticobiliary
Tumours (RICOCHET) study. This prospective study aims to
define variations in diagnostic and management pathways for
patients with suspected HPB malignancies, determine factors
associated with these variations, and test the hypothesis that
these variations have an impact on patient outcomes.

Methods
This national, multicenter, prospective observational study will
be coordinated and delivered by a cross-specialty, trainee-led
research network in collaboration with surgeons, physicians,
and allied health care professionals.

Objectives
This study will define the pathways that patients with suspected
HPB malignancies take from presentation to the completion of
treatment, in terms of times between key diagnostic tests,
multidisciplinary team (MDT) meetings, management of
jaundice, treatments, and outcomes. Furthermore, it aims to
define the variation in these practices and the potential effect
of this variation in observed outcomes. The intention of therapy
for patients with an HPB malignancy is determined by whether
the primary lesion is deemed surgically resectable or not. The
secondary objectives of the study are sectioned by intent of
therapy (ie, resectable or nonresectable). The details of the
primary and secondary objectives can be found in Table 1. Audit
standards of the RICOCHET study are shown in Table 2. While
patients will be analyzed by resectional status, outcomes from
palliative management, which may occur concurrently, will also
be collected. Therefore, referrals to a palliative care team, rates
of palliative chemotherapy, and reviews by a clinical nurse
specialist (CNS) have been included in our data collection.
In undertaking a cross-specialty national study, we aim to
develop a lasting collaborative research network that will
provide a framework for future clinical research.
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Table 1. Primary and secondary objectives of the RICOCHETa study.
Objectives and outcomes

Outcome measures

Primary objective: To describe the management pathways and 90-day outcomes for patients who are investigated with suspected resectable
and nonresectable cancer of the pancreas, periampullary tissues, and the major bile ducts
Management pathway domains
Presentation to secondary care

Presentation to outpatient clinic, emergency admission, referral from spoke center, incidental radiological finding, etc

Principal care point

Whether first presentation was at a hub or spoke centerb

Utility of MDTc

Whether case discussed at MDT meeting
Timing with reference to presentation and frequency

Investigation domains
Imaging

Timing of imaging with reference to presentation
Modality and frequency
USSd, CTe, MRIf, and PET CTg

Diagnostic tissue sampling

Timing of diagnostic sampling with reference to presentation
Modality and frequency
EUS FNAh, ERCPi, PTCj brushings, and tissue biopsy

Intervention domains
Biliary decompression

Utility: describing indication for decompression
Modality: ERCP, PTC, or other
Safety: decompression modality-specific complication rates
Success rates as defined by successful biliary drainagek

Neoadjuvant chemotherapy

Utility: rates of use
Safety: chemotherapy-specific complication rates

Nutritional supplementation

Utility of specialist nutrition team input: rates of referral
Utility of pancreatic enzyme replacement: rates of prescription

Intention domains
Curative surgery

Time from presentation to surgery
Rates of completion of surgery with curative intent or awaiting surgery
Histological staging
Rates of adverse events

Palliative and end-of-life care planning

Rates of referral to hospital or community palliative care team if appropriate
Number of patients seen by a CNSl
Number of patients where ceiling of care and resuscitation status has been discussed

Other outcomes

Number of inpatient days
Number of unplanned admissions
Death: time and cause

Secondary objectives: resectable
Subgroup comparison of patients with obstructive jaundice who undergo preoperative biliary decompression versus patients who do
not have decompression
Decision making

Recording reasons why biliary decompression withheld in patient with obstructive jaundice

Management pathway, investigation, intervention, Comparison of outcome measures, as in primary objective, between patients who did and
and intention domains
did not undergo biliary decompression
Subgroup comparison of patients who primarily attend a hub center compared to a spoke center
Management pathway, investigation, intervention, Comparison of outcome measures, as in primary objective, between subgroups
and intention domains
Secondary objectives: nonresectable
Subgroup analysis of cohort who undergo biliary decompressionk
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Outcome measures

Management pathway, investigation, intervention, As in primary objective, with intention to determine associations with adverse events and
and intention domains
“other outcomes”
Additional intention domain: palliative
chemotherapy

Rates of starting palliative chemotherapy

Determine whether observed practice meets expected standards as defined by audit standards
See Table 2

–

Other objectives
Comparison of institutional factors and hepatobiliary services in hub and spoke centers
Institutional factors and HPBm services
Hospital capacity

Number of inpatient beds

Critical care capacity

Number of beds available for patients requiring intensive care or organ support
Number of HPB surgical resections

Interventional management of obstructive
jaundice

Availability of biliary decompression services
Number of decompression sessions per week

Assessment of data collection tools
Hospital technological facilities

Proportion of sites with access to electronic reports of patient data

National research network development
Promotion of collaborative research

Size of geographical region
Number of sites in geographical regions
Number of regional leads, local leads, and data collectors

a

RICOCHET: Receipt of Curative Resection or Palliative Care for Hepatopancreaticobiliary Tumours.

b

Hub-and-spoke design: network consisting of an anchor establishment, the hub, complemented by secondary establishments, the spokes.

c

MDT: multidisciplinary team.

d

USS: ultrasound scan.

e

CT: computed tomography.

f

MRI: magnetic resonance imaging.

g

PET CT: positron emission tomography-computed tomography.

h

EUS FNA: endoscopic ultrasound fine-needle aspiration.

i

ERCP: endoscopic retrograde cholangiopancreatography.

j

PTC: percutaneous transhepatic cholangiography.

k

Successful decompression is defined as the successful deployment of a stent as stated on the latest procedure report.

l

CNS: clinical nurse specialist.

m

HPB: hepatopancreaticobiliary.

Table 2. Audit standards of the RICOCHETa study.
Audit standard

Standard compliance, %

Patients proceeding to surgery for pancreatic cancer should be found to have metastatic disease [9]

<25

For patients undergoing first biliary decompression, stent should be placed and cytology or histology taken where
appropriate [18]

>80

Patient survival after biliary decompression in palliative disease
7 days [19,20]

>90

30 days [21]

>75

Ability to proceed to palliative chemotherapy in patients with unresectable malignancy [22]
a

25

RICOCHET: Receipt of Curative Resection or Palliative Care for Hepatopancreaticobiliary Tumours.
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Case Identification, Inclusion, and Follow-Up
Aspects of health care in the United Kingdom are modelled on
a hub-and-spoke design, which arranges service delivery assets
into a network consisting of a tertiary care provider, the hub,
complemented by secondary care providers, the spokes. The
hub offers a specialist service, including resection, whereas the
spokes offer a more limited service, routing patients needing
specialist treatment to the hub [23].
Adult patients with a newly suspected HPB malignancy will be
identified and screened for inclusion at participating sites over
a 90-day, case-identification period. A patient will be included
according to one of the three inclusion criteria: (1) suspected
malignant pancreatic lesion, (2) suspected periampullary lesion,
or (3) suspected malignant biliary obstruction caused by a
primary malignancy of the liver hilum or extrahepatic biliary
tree (see Figure 1). Exclusion criteria include the following:
less than 16 years of age, recurrent HPB malignancy, suspected
secondary malignancy (ie, metastatic disease of an origin outside
of the HPB anatomical area), and gallbladder or intrahepatic
lesions. Cases will be identified at four nodes: MDT meetings,

& West Midlands Research Collaborative
CNS referrals, from biliary decompression lists, and any
remaining modes of referral, including through outpatient clinic
and ward referrals (see Figure 2). Upon inclusion to the study,
each patient’s management and investigative pathways will be
charted from their initial relevant presentation to hospital care
at the participating site. This day zero will be defined as the
chronologically primary relevant attendance to the emergency
department, outpatient clinic, discussion of the case at MDT
where a diagnosis of malignancy was first considered, or the
date of the radiological or endoscopic imaging that identifies
an incidental finding of malignancy. Cases will be mapped by
the outcome measures described in Table 1 for 90 days from
day zero. For cases in which a patient’s care is moved between
a spoke and hub center, data will be collected from site-specific
day zero for the following 90 days. For the purpose of analysis,
we will primarily assess 90-day outcomes from the first day
zero. However, we may explore extended time points as part of
an exploratory outcome analysis. The differences in treatment
and outcomes of patients across centers (ie, hub or spoke) will
be analyzed.

Figure 1. Schematic of the liver and pancreas showing the inclusion criteria for the study. To be included, patients must have one of the three indicated
inclusion criteria.
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Figure 2. Case identification for the study. HPB: hepatopancreaticobiliary; REDCap: Research Electronic Data Capture.

Sample Size
The RICOCHET study aims to involve all hub and spoke centers
across the United Kingdom, and we expect to reach 75% of the
cases during our inclusion period. Based on the follow-up period
of 90 days and the annual incidence of the included HPB
malignancies in the United Kingdom, we project the inclusion
of approximately 1835 cases [1].
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Center Recruitment and Research Network
All centers that identify or refer HPB malignancies (N=227)
are eligible to participate in this study (see Figure 3). The
RICOCHET study will be open to all hub and spoke centers
across the United Kingdom. Recruitment will take place via
conferences, social media, established research contacts, trainee
collaborative research networks, and from the use of the
RICOCHET website [24].
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Figure 3. Schematic of the United Kingdom showing the location of all centers eligible for recruitment.

Project Management
A steering committee—formed from doctors in training
alongside one medical consultant and one surgical
consultant—has designed, implemented, and overseen the study
as well as the analysis and dissemination of results on
completion. Regional collaborators will be organized as
geographical regional leads (1-2 per region; 17 regions) that
will support participating sites (up to 227 sites); they consist of
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local consultants (1-2 per site), local leads (1 per site), and data
collection teams (1-5 collectors per site) (see Figure 4). It will
be encouraged that both consultant surgeons and physicians
work together as part of a multidisciplinary approach. The
involvement of clinical nurse specialists, research nurses, and
MDT coordinators will also be encouraged. Patient
representatives are involved in every step of the development
of this study.
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Figure 4. The Receipt of Curative Resection or Palliative Care for Hepatopancreaticobiliary Tumours (RICOCHET) research network.

Data Collection
Case identification and follow-up will be undertaken in the same
manner at all sites. The local data collectors are either medically
trained, ranging from medical students to consultants, or
specialist nurses in HPB surgery or oncology. Site- and
case-specific data will be entered onto Research Electronic Data
Capture (REDCap), an established Web application that allows
collaborators to enter and store data [25]. The REDCap server
for the RICOCHET study is hosted by the Birmingham Surgical
Trials Consortium, University of Birmingham, Birmingham,
UK, under license from Vanderbilt University, Nashville,
Tennessee. REDCap allows electronic data collection and can
be accessed via a Web browser or an app on a tablet or mobile
phone. REDCap has been used successfully in over 120 different
countries and in more than 500,000 projects around the world
[26-28].

Data Linkage Across Sites and Pseudonymization
The RICOCHET study will involve a large number of sites
across the United Kingdom to include both hub and spoke
centers. Patient care may be transferred from spoke centers to
specialist hub centers for discussion and/or treatment. In order
to record a patient’s complete pathway, data will be collected
from all sites involved in a patient’s care. However, the centers
involved in the RICOCHET study have isolated, independent
computer and data storage systems, with no means of centralized
data access. To overcome this problem, the study will utilize a
system of pseudonymization that assigns a case identifier to a
patient’s REDCap records, which can be used to link REDCap
data.
http://www.researchprotocols.org/2019/7/e13566/
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Data collection teams at each site will be sent the
OpenPseudonymiser program via individual USB sticks.
OpenPseudonymiser is a free, open-source, standalone Windows
application [29] that uses the principles outlined by the
Information Commissioner’s Office on data protection [30]. It
has been designed to comply with national information
governance requirements for the transfer of unidentifiable
confidential data. OpenPseudonymiser checks the validity of
the National Health Service (NHS) number within a
comma-separated variables file, attaches extra encrypted data
to the NHS number, then encrypts the combination using the
international standard Secure Hash Algorithm 256 (SHA-256)
to produce a string of output characters, known as the digest.
The digest can then be used as the case identifier within
REDCap. It enables data linkage across sites, as using the same
NHS number with the same encryption will produce the same
digest. Therefore, pseudonymization of the NHS number for
each case can be achieved before being uploaded onto REDCap
to maintain confidentiality of patient data and allow data linkage
across sites.
A successful pilot study was carried out by the RICOCHET
committee and involved testing of the REDCap and
pseudonymization systems to allow accurate patient data linkage
across hub and spoke sites before being rolled out nationally.

Statistical Analysis
Upon data collection and dissemination, data distribution will
be determined and appropriately summarized. Frequencies and
percentages will be used for categorical variables. Univariate
and multivariate analyses will be assessed by appropriate
statistical techniques. A P value of less than .05 will be
JMIR Res Protoc 2019 | vol. 8 | iss. 7 | e13566 | p. 8
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considered significant for statistical methods used. The analysis
will be completed by suitable statistical software.

Ethics, Consent to Participate, and Dissemination
The RICOCHET study is a prospective study mapping patient
investigative and management pathways. An intervention
involving the patient’s health care will not be implemented;
therefore, patient consent is not required for the RICOCHET
study. This has been confirmed using the national UK
decision-making tool of the NHS Health Research Authority
and the Medical Research Council [31]. The RICOCHET study
will therefore be locally registered as a clinical audit or service
evaluation project at all participating sites prior to patient
identification and data collection.

Availability of Data and Material
The datasets used and/or analyzed during the current study are
available from the corresponding author upon reasonable
request.

Results
The RICOCHET study results and analyses will be subject to
peer review by presenting them at international cross-specialty
conferences and by submitting them for publication in
open-access journals. Moreover, our findings will be presented
to patient groups and sponsoring charities (eg, Pancreatic Cancer
UK), who in turn will disseminate key findings to the primary
beneficiaries of the results: the patients. The RICOCHET study
was funded in September 2017. Data collection started in April
2018 and the planned end date for data upload is spring 2019.
Data analysis will take place in the summer of 2019 and the
first results are expected to be published in late 2019 or early
2020.

Discussion
Survival among patients with pancreatic cancer has not
improved over the past 40 years, a fact that demands the
attention of health care providers, users, and service designers
[32,33]. Nevertheless, there are grounds for optimism. Adjuvant
chemotherapy is increasingly effective, correction of pancreatic
exocrine insufficiency can improve survival, and optimized
diagnostic pathways can reduce the time to surgery and improve
resection rates [9,34,35]. These are just a few examples of where
progress is being made. Optimizing pathways, reducing variation
in practice, and national guidance can all help achieve
improvement. While more substantial improvements may occur
from novel chemotherapeutics, it is clear that outcomes and
patient experience can be improved by focusing on optimizing
every part of the patient pathway, from diagnosis to treatment
[36]. It is therefore essential that current practice and its
variation and effect on patient outcomes are evaluated. This
study closely follows the publication of the first NICE guidelines
for the management of pancreatic cancer in the United Kingdom
[16]. Real-world practice may stray from guidelines for a
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multitude of reasons, including limitations of local resources
and expertise, case-specific vagaries, and, in some cases,
perceived equipoise in the available data [9]. There may also
be a tendency to overinvestigate patients, with consequent delays
to treatment [10]. The RICOCHET study aims to reveal the
main bottlenecks in the pathways and identify where
improvements can be made.
The 15% of patients with potentially resectable disease are
frequently the focus of clinical research, with a limited emphasis
on the considerably larger proportion of patients with
nonresectable disease [37]. The RICOCHET study is a
comprehensive study of practice among all patients with
suspected cancer, regardless of stage or treatment options.
Analysis of Hospital Episode Statistics data demonstrates a
remarkably high 30-day mortality rate among patients with
malignant biliary obstruction, but the cause for this high
incidence remains unknown [19]. A further benefit of the
RICOCHET study is, therefore, to target areas where there is a
particular need for more in-depth information.
Collecting patient-level data across hospitals with linkage
presents significant ethical challenges. The use of the
OpenPseudonymiser tool to link patient data across independent
sites overcomes this potential prohibitive barrier to
patient-pathway mapping. Successful implementation of this
system in an ambitious nationwide study will provide a blueprint
for future collaborative research that requires linking patient
data from discrete sites.
The RICOCHET study has several limitations. The study has
been designed to assess patient pathways against contemporary
guidelines [16,17]. The 90-day patient follow-up period reflects
this, but denies the assessment of medium- and long-term
outcomes. We expect that the data gathered by the RICOCHET
study will inform focused cohort studies and randomized
controlled trials that are designed to comprehensively answer
questions about medium- and long-term outcomes. Furthermore,
the nature of this observational study precludes an assessment
of quality of life and patient-reported outcomes; these are critical
in the meaningful assessment of care in patients with cancer,
resectable or otherwise [38]. Over the course of the RICOCHET
study, we aim to involve more than 500 collaborators across
specialties, creating an extensive network of enthusiastic
individuals. It will build a strong foundation for future
collaborative research and strengthen interest in improving
patient care in the NHS and beyond.
In conclusion, the RICOCHET study is an ambitious,
multidisciplinary, multicenter, prospective observational study
utilizing a novel design to achieve full coverage of the different
patient pathways. It is led by trainees and builds on an extensive
national collaborative network. The study aims to highlight the
variation in practice and its effect on the outcomes of patients
with HPB malignancies. It may then provide evidence to develop
a more standardized approach to managing patients with
suspected HPB malignancy.
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ERCP: endoscopic retrograde cholangiopancreatography
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PTC: percutaneous transhepatic cholangiography
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