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Abstract

Background: Surgical interventions for pancreatic cancer are complex due to numerous interacting components. This complexity can
make the design and conduct of randomized clinical trials (RCTs) challenging due to variations in how surgical interventions are
delivered across centres and surgeons. Quality assurance (QA) methods, such as those described within the CONSORT
recommendations for non-pharmacological interventions (CONSORT-NPT), attempt to mitigate this. The extent of the adoption of
such QA methods in RCTs evaluating surgical interventions for pancreatic cancer is unclear.

Methods: A systematic review was conducted on multicentre RCTs evaluating surgical interventions for pancreatic cancer. Data were
extracted within four QA domains described within the CONSORT-NPT checklist: surgical intervention description, standardization,
adherence, and clinician and unit expertise.

Results: Of 2374 studies identified, 45 were eligible for inclusion in this review. Thirty-eight RCTs (84%) described the intervention and
20 (44%) attempted to standardize techniques. Information about permitted flexibility in surgical interventions was described in 14
RCTs (31%). Fourteen studies (31%) described methods used to measure adherence to the intervention, with intra-operative
photographs/videos (ten studies) being the most common. Nineteen studies (42%) detailed surgeon or unit expertise, and six (13%)
used credentialing criteria.

Conclusion: Although most RCTs described the intervention, reporting on standardization, adherence, and expertise was often
lacking. This may affect RCT results and compromise the extent to which observed differences in clinical outcomes are due to the
actual intervention being delivered. More rigorous application and reporting of QA measures are needed to improve confidence in
the results of future RCTs, which may, in turn, enhance implementation in clinical practice.

of RCTs therefore has the potential to introduce bias and
compromise the detection of differences in clinical outcomes
between the techniques being evaluated’. This is because
non-standardization may lead to partial homogenization of
treatment arms>,

The need for methodological rigour to reduce such biases is
acknowledged in reporting guidance, such as the CONSORT
extension for non-pharmacological treatments (CONSORT-NPT)*.
These guidelines encompass invasive surgical interventions, such

Introduction

Surgical procedures for pancreatic cancer are considered to
be complex interventions because they comprise multiple
components that may act independently or interdependently to
influence outcomes. Both pancreatoduodenectomy and left
pancreatectomy are technically challenging and have been
modified over time with the aim of improving outcomes for patients’.

The benchmark for evaluating such interventions is to undertake
multicentre randomized clinical trials (RCTs). Although the use of

multiple centres is an important characteristic of pragmatic trial
design to improve generalizability, it potentially introduces
heterogeneity in technical performance due to the fact that
surgeons inherently undertake procedures in slightly different
ways and have variable skill levels?. A lack of consideration for
intervention standardization and surgeon expertise in the context

as those used in pancreatic cancer surgery. CONSORT-NPT*
suggests that ‘precise details of experimental treatment’, ‘details
on whether and how the interventions were standardized’,
‘details on whether and how adherence of care providers to the
protocol was assessed’, and ‘information about the expertise of
the care providers’ should all be described in trial reports.
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Collectively, these facets outlined in the CONSORT-NPT checklist
serve as recommendations to optimize the quality assurance
(QA) of the surgical interventions being evaluated®.

In light of these considerations, the primary aim of this
systematic review was to identify and summarize approaches to
QA within multicentre RCTs evaluating surgical interventions
for pancreatic cancer.

Methods

Study design

A systematic review was performed according to a predefined
protocol. The review was not registered in the PROSPERO
database because it focused on an aspect of trials methodology
and therefore did not meet the criteria for registration. The
review was conducted according to the PRISMA guidelines®.

Search strategy

A systematic search of MEDLINE (via Ovid), Embase (via Ovid), and
Cochrane Central Registry of Controlled Trials (via Ovid) databases
was performed for articles published between 1 January 2000 and
31 December 2024 to reflect contemporary practice (Table S1).
Two independent investigators (JJAH., S.R) reviewed titles,
abstracts, and full-text papers. Discrepancies were resolved
through discussion with the senior investigator (S.P.).
Eligibility criteria

Eligible studies adhered to a multicentre RCT design, defined as
clinical investigations conducted at multiple sites involving
participants randomly allocated to at least two study arms.
The assessment focused exclusively on multicentre RCTs
because these constitute the most robust evidence for surgical
interventions and are susceptible to increased variability
across a larger pool of surgeons and study locations.
Furthermore, eligible studies were required to evaluate a
surgical intervention, surgical technique modification, or
variation in approach to pancreatic resection, specifically
during pancreatoduodenectomy or left pancreatectomy.
Studies evaluating radiologically guided or endoscopic
interventions were excluded. Studies evaluating perioperative
interventions, such as enhanced recovery after surgery,
chemoradiotherapy, or pharmacological interventions were
also excluded. The review included studies involving patients
undergoing pancreatic resection for malignant indications, as
well as those with mixed cohorts that included both malignant
and benign pathology. Studies exclusively focused on benign
disease were excluded, because the primary aim of the review
was to examine surgical QA in the context of pancreatic
cancer, where the complexity and high-risk nature of the
disease heightens the importance of rigorous trial design and
delivery. In addition, articles published in a language other
than English were excluded.

Data extraction and charting

Data were extracted from included studies by one of four
investigators. A random 20% sample of extracted data was
independently verified by the senior investigator (S.P.). This
verification process involved re-extracting the data
independently from the original extraction, followed by a
comparison to identify and resolve any discrepancies. Data
extraction was completed using a semistructured data
extraction spreadsheet in Microsoft® Excel (Microsoft,
Redmond, WA, USA).

Surgical intervention description (CONSORT-NPT items 5
and 5a)

Reporting of details about the interventions was assessed by
recording verbatim descriptions of the components and steps of
the procedure (item 5a)*. A description was deemed to have
been provided if anything more than the name of the
intervention or device to be implanted was reported.

Surgical intervention standardization (CONSORT-NPT
item 5b)

Standardization was defined as the process of making an
intervention conform to a standard (that is, falling into an
accepted range of quality)®. Reporting on the standardization of
interventions was deemed to have been provided if studies
included specific details about the criteria for using the
intervention (or any of its components or steps) were reported. To
aid the identification and assessment of standardization
processes, trial reports were examined for the term ‘standardized’
or synonyms like ‘uniform’ or ‘mandatory’, as well as methods
used to ensure consistency (for example, operative manual).

An additional data point was also included, noting whether
there was any permitted flexibility with which the operative
steps or components were delivered, or whether they needed to
be rigidly followed (that is, whether they were mandatory or
prohibited).

Intervention adherence (CONSORT-NPT item 5d)

Any reporting of adherence to the intervention (defined as the
degree to which an intervention was conducted according to the
protocol or as outlined by its designers) was recorded, including
details of how this was measured®.

Clinician and unit expertise (CONSORT-NPT item 15)

Any provision of information about clinician qualification, grade,
and the number of resections previously undertaken (including
those using the new technique) was recorded®. Similar
information was collected about any criteria required by units
for trial eligibility.

Statistical analysis

Data were analysed descriptively using proportions. No
quantitative syntheses of outcomes or assessment of study
quality was undertaken. A narrative synthesis of data collected
from eligible studies is presented, taking into consideration
whether the trial pertained to either pancreatoduodenectomy or
left pancreatectomy.

Results
Characteristics of included studies

Systematic searches identified 2374 studies in total, 45 of which
were included in the review (Fig. 1). Eligible studies originated from
a range of geographical locations, including Japan (9 studies), the
US (8), Germany (5), China (4), and the Netherlands (3). Many were
published in high-impact journals, including Annals of Surgery (16
studies), BJS (7), JAMA Surgery (2), and The Lancet Gastroenterology
and Hepatology (2). The multicentre RCTs were performed in 2-45
centres, with sample sizes ranging from 73 to 656. Twenty-seven
of the included studies evaluated surgical interventions during
pancreatoduodenectomy (Table S2)"~>*. Eighteen studies pertained
to left pancreatectomy (Table S3)*°'. Various interventions were
identified, including reconstruction techniques (11 studies), stump
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Records identified from
MEDLINE, Embase, and
Cochrane central registry of
controlled trials
n = 2374

Identification

N

Records screened
n = 2374

Reports sought for retrieval
n =467

Screening

Records excluded if not related to
pancreatic surgery n = 1907

A

Reports assessed for eligibility
n =467

Reports not retrieved n = 0

A

Studies included in the review
n=45

Included

Fig. 1 PRISMA flow diagram of study eligibility

reinforcement (left pancreatectomy only; 11), the extent of surgical
resection (7), sealants/stents (5), minimally invasive surgery (4),
dissection approaches (2), transection methods (2), and drain
placement (3).

Surgical intervention description (CONSORT-NPT
items 5 and 5a)

Of the 45 included studies, 38 (84%) provided a description of the
surgical intervention (that is, more information than just the
name of the procedure; Table 1). A range of descriptions for
various interventions were noted (Table S4). The level of detail
often varied depending on the complexity of the intervention
being evaluated.

Surgical intervention standardization
(CONSORT-NPT item 5b)

Efforts to standardize technique during delivery of the
intervention were described in 20 RCTs (44%) (Table 1). The level
of standardization varied among these studies (Table S5). Some
studies demonstrated a thorough and intentional effort to
maintain standardization. In contrast, others mentioned
standardization but the exact methods were less clearly defined.
Information about permitted flexibility in surgical interventions
was described in 14 RCTs (31%).

Additional information regarding aspects of an intervention
explicitly labelled as prohibited was only present in two
studies’®4°,

Reports excluded if:
Single centre n = 198
Surgical intervention not evaluated n = 77
Non-oncological population only n = 147

Intervention adherence (CONSORT-NPT
item 5d)

Fourteen studies (31%) described methods used to monitor
performance and adherence to the interventions during the trial
(Table S6).

Various approaches were used, including intraoperative
photographs (9 studies), intraoperative videos (1), surgeon
self-declaration (2), pathological specimen review (1), a review

of case report forms (1), and a review of operation notes
(1)7-9:11:12,14.17.21,25.26,37,42,46,51

Clinician and unit expertise (CONSORT-NPT
item 15)

Nineteen studies (42%) included details regarding the
level of surgeon and/or unit experience within the trial
(Table S7). Of these studies, 4 (9%) provided information on
both surgeon and unit expertise. Seven studies (16%)
described surgeon expertise alone, and 8 (19%) described unit
expertise alone.

Six studies (13%) outlined credentialing methods based on
prospectively defined entry criteria for surgeons and/or units. These
criteria commonly involved establishing a minimum case number
for the specific procedure under investigation. In one study,
surgeons were also required to have completed a training program
in laparoscopic left pancreatectomy and pancreatoduodenectomy
to participate™.
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Table 1 Quality assurance measures reported in pancreatic surgery trials

Author (year) Surgical Surgical intervention Measurement of Clinician and unit expertise
intervention standardization intervention adherence
description
Intervention Details about Surgeon entry Unit entry
standardization flexibility criteria criteria
Pancreatoduodenectomy
Wang et al. (2023)” Yes No Yes Yes Yes No
Lin et al. (2023)® Yes Yes No Yes Yes Yes
Yamada et al. (2020)° Yes Yes No Yes No No
Welsch et al. (2022)° Yes Yes Yes No No No
Toyama et al. (2021)** Yes Yes Yes Yes No Yes
Wang et al. (2021)*? Yes No No Yes Yes No
Sabater et al. (2019)* Yes Yes No No No Yes
van Hilst et al. (2019)** Yes No No Yes Yes Yes
Schindl et al. (2018)* Yes Yes Yes No No Yes
Witzigmann et al. (2016)"° Yes Yes No No No No
Jang et al. (2016)" Yes No Yes Yes Yes No
Sakamoto et al. (2016)"® Yes Yes No No No No
Keck et al. (2016)* No No No No No Yes
Van Buren et al. (2014)?° No No Yes No No Yes
Jang et al. (2014)°* Yes No Yes Yes Yes No
Figueras et al. (2013)? Yes No No No No No
Topal et al. (2013)* Yes No Yes No Yes No
Ke et al. (2013)** Yes No No No No No
Uzunoglu et al. (2012225 No Yes No Yes No No
Nimura et al. (2012)? Yes Yes No Yes Yes No
Pessaux et al. (2011)*’ Yes No No No No No
Berger et al. (2009)** Yes No No No No No
Duffas et al. (2005229 No No No No No No
Tran et al. (2004)° Yes No No No No No
Suc et al. (2003)** Yes No No No No No
Tran et al. (2002)* Yes No No No No No
Takano et al. (2000)*? Yes No No No No No
Distal pancreatectomy
Korrel et al. (2023)%* Yes Yes Yes No Yes Yes
Merdrignac et al. (2022)* Yes No No No No No
Uranues et al. (2021)° Yes No No No No No
Yamada et al. (2021)*’ Yes Yes No Yes No No
Landoni et al. (2022)% Yes No No No Yes No
Wennerblom et al. (2021)*° Yes No No No No No
Kondo et al. (2019)*° Yes No No No No No
de Rooij et al. (2019)** Yes Yes Yes No Yes Yes
Van Buren et al. (2017)* No No No Yes No Yes
Uemura et al. (2017)* Yes Yes No No No No
Jang et al. (2017)** Yes Yes Yes No No Yes
Shubert et al. (2016)* Yes Yes Yes No No No
Park et al. (2016)*° Yes Yes No Yes No No
Kawal et al. (2016)* Yes No No No No No
Cunha et al. (2015)*® Yes No No No No No
Carter et al. (2013)*° No Yes No No No No
Montorsi et al. (2012)° Yes Yes Yes No No No
Diener et al. (2011)** No Yes Yes Yes No Yes
Discussion conducted. A systematic review>? of surgical RCTs that had

This systematic review examined the reporting of four key
domains of QA within multicentre RCTs evaluating surgical
interventions for pancreatic cancer, with specific reference to
the CONSORT-NPT checklist. The findings indicate that most
studies provided at least some description of the intervention
under evaluation. Reporting of intervention standardization,
adherence, and surgeon/unit expertise were all reported less
frequently. These shortcomings in QA potentially undermine
the reliability and validity of findings from surgical trials and
underscore the critical need for stricter adherence to these
elements to ensure reliable and high-quality evidence in
pancreatic surgery research.

Previous assessments of trial conduct within the field of
surgery, and specifically in pancreatic surgery, have been

been published in 1999, 2009, and 2019 found that although
the volume of published surgical RCTs worldwide remained
stable over the past decade, their methodological quality had
improved. A separate systematic review®®> of RCTs in
pancreatic surgery specifically evaluated both the quantity and
quality of RCTs conducted over the last three decades, finding
that the overall quality of RCTs, as measured using the
Cochrane risk-of-bias tool, was moderate®. Notably, all
domains of the Cochrane risk-of-bias tool, except blinding,
demonstrated significant improvement over time. It is
important to highlight that the Cochrane risk-of-bias tool
assesses methodological quality but does not encompass the
QA elements covered by the CONSORT-NPT checklist used in
the present study®*.
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Although this study marks the first exploration of QA in
pancreatic RCTs, similar reviews have been conducted in other
clinical contexts. For example, a systematic review> examined
QA according to the same CONSORT-NPT standards in RCTs
involving invasive procedures for assisted birth. Encouragingly,
intervention description (84 versus 55%) was higher in pancreatic
RCTs than in those involving assisted birth. The methods to
monitor adherence to interventions were similarly low in the
present review and in the systematic review® of RCTs involving
invasive procedures for assisted birth (31 versus 21%). The
standardization of surgical interventions (44% versus 64%) and
credentialing methods based on clinician and unit entry criteria
(42% versus 64%) were less common in pancreatic RCTs than in
RCTs in assisted vaginal birth®.

This limited adoption of specific QA domains, such as
intervention standardization, monitoring intervention adherence,
and credentialing surgeon/unit expertise, may be attributed to a
combination of a lack of awareness regarding the significance of
these components in clinical trial design and the use of
imprecise language in existing frameworks. For example, in the
case of CONSORT-NPT, there is ambiguity in the language used
to define descriptions, standardization, and adherence™™’.
Although CONSORT-NPT recommends providing precise details
of the experimental treatment, it does not offer clear definition
of what constitutes precision. In the present study, it was
particularly challenging to distinguish between what
constituted sufficient intervention description and what
constituted intervention standardization. It is also important to
recognize that the feasibility and degree of standardization
required may differ depending on the trial type: whether
explanatory or pragmatic. Explanatory trials, which assess the
efficacy of interventions, often require detailed descriptions
because the interventions are typically novel, and safety needs
to be evaluated in a tightly controlled setting. In contrast,
pragmatic trials, which focus on determining whether
interventions are effective in real-world settings, are often
multicentre studies involving larger populations. Achieving
complete standardization across every procedural component in
these trials is not only highly challenging but may also be
unrealistic. Such an approach could fail to reflect the inherent
variability of routine clinical practice. Instead, a balance may
need to be struck between ensuring adequate standardization of
key components and allowing flexibility in others. As alternative
trial designs, such as stepped-wedge, registry-based, and
trial-within-cohorts, become more widely used to increase
pragmatism, it will be interesting to explore whether these
designs help lower barriers to implementing QA measures®®.
Although further investigation is needed, it is plausible that
stepped-wedge trials could make intervention standardization
easier to achieve across clusters.

This study does have limitations. Because the sample of RCTs
in this study was limited to those involving multiple centres, the
findings may not generalizable. It is possible that these trials
were more likely to incorporate QA measures than single-centre
trials, potentially underestimating the extent of the issue. Data
were collected only for the intervention group, using it as a
proxy to reflect QA in the trial as a whole. It is important to
highlight the need for QA measures across both intervention
and control groups to ensure both are delivered as intended.
Only protocols or related documents mentioned explicitly by
authors in the trial reports were retrieved, which may have led
to some omissions. Some trial registries, such as ClinicalTrials.
gov, were not searched for additional protocol information,

which may have provided further insights into QA domains.
Although the review focused on surgical interventions for
pancreatic cancer, studies with mixed cohorts, including
malignant and benign disease, were included. This may have
introduced additional variability in surgical QA across the
included studies. It was also assumed that QA domains were not
conducted if they were absent from the published report; some
studies may have used these measures but not reported them in
the manuscript.

This study provides important data on the utilization of
methods of surgical QA within pancreatic surgery RCTs, and the
QA was founded low. This may compromise the extent to which
observed differences in clinical outcomes are due to the
intervention being evaluated. Forthcoming pancreatic RCTs
should prioritize the following actions during the design phase:
consideration for which intervention components or steps
should be mandatory and those that can be delivered flexibly
(that is, non-mandatory); the identification and adoption of
effective methods for monitoring adherence to mandated
components of interventions; and a more detailed description of
credentialing processes, ensuring their inclusion in trial
protocols. Delivering these recommendations will strengthen
the rigor of future pancreatic surgery RCTs, which may, in turn,
enhance implementation across clinical practice.

Funding

The authors have no funding to declare.

Author contributions

Jack Helliwell (Conceptualization, Data curation, Formal analysis,
Writing—original draft), Sophie Rozwadowski (Data curation,
Writing—review & editing), Jing Yi Kwan (Data curation,
Writing—review & editing), Melissa Bautista (Data curation,
Writing—review & editing), Shailesh V. Shrikhande (Supervision,
Writing—review & editing), Deborah D. Stocken (Supervision,
Writing—review & editing), Natalie Blencowe (Conceptualization,
Supervision, Writing—original draft, Writing—review & editing),
Andrew Smith (Conceptualization, Supervision, Writing—original
draft, Writing—review & editing), and Samir Pathak
(Conceptualization, Supervision, Validation, Writing—original
draft, Writing—review & editing)

Disclosure

The authors declare no conflict of interest.

Supplementary material

Supplementary material is available at BJS Open online.

Data availability

Data are available upon reasonable request.

References

1. Probst P, Huttner FJ, Meydan O, Abu Hilal M, Adham M, Barreto
SG et al. Evidence map of pancreatic surgery—a living
systematic review with meta-analyses by the International
Study Group of Pancreatic Surgery (ISGPS). Surgery 2021;170:
1517-1524

920Z Yo.Jel\ 0| uo Jesn sauelqi AlsiaAlun eiquinjod Aq §9z£28/280184z/y/6/910nie/uadoslg/woo dnooiwapese//:sdiy woll papeojumoq


https://ClinicalTrials.gov
https://ClinicalTrials.gov
http://academic.oup.com/bjsopen/article-lookup/doi/10.1093/bjsopen/zraf082#supplementary-data

BJS Open, 2025, Vol. 9, No. 4

10.

11.

12.

13.

14.

Wiggins T, Jamel S, Hakky S, Ahmed A, Markar SR, Hanna GB.
Assurance of surgical quality within multicenter randomized
controlled trials for bariatric and metabolic surgery: a
systematic review. Surg Obes Relat Dis 2022;18:124-132

Markar SR, Wiggins T, Ni M, Steyerberg EW, Van Lanschot JJB,
Sasako M et al. Assessment of the quality of surgery within
randomised  controlled trials for the treatment of
gastro-oesophageal cancer: a systematic review. Lancet Oncol
2015;16:e23-e31

Boutron I, Altman DG, Moher D, Schulz KF, Ravaud P; CONSORT
NPT Group. CONSORT statement for randomized trials of
nonpharmacologic treatments: A 2017 update and a CONSORT
extension for nonpharmacologic trial abstracts. Ann Intern Med
2017:167:40-47

Hotton EJ, Renwick S, Lenguerrand E, Wade J, Draycott TJ,
Crofts JF et al. Exploring the reporting standards of RCTs
involving invasive procedures for assisted vaginal birth: a
systematic review. Eur ] Obstet Gynecol Reprod Biol 2021;262:
166-173

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC,
Mulrow CD et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ 2021;372:n71
WangM, Pan S, Qin T, Xu X, Huang X, Liu] et al. Short-term outcomes
following laparoscopic vs open pancreaticoduodenectomy in
patients with pancreatic ductal adenocarcinoma: a randomized
clinical trial. JAMA Surg 2023;158:1245-1253

Lin Q, Zheng S, Yu X, Chen M, Zhou Y, Zhou Q et al
Standard pancreatoduodenectomy versus extended
pancreatoduodenectomy with modified retroperitoneal nerve
resection in patients with pancreatic head cancer: a
multicenter randomized controlled trial. Cancer Commun (Lond)
2023;43:257-275

Yamada S, Satoi S, Takami H, Yamamoto T, Yoshioka I,
Sonohara F et al. Multicenter randomized phase II trial of
prophylactic right-half dissection of superior mesenteric
artery nerve plexus in pancreatoduodenectomy for pancreatic
head cancer. Ann Gastroenterol Surg 2020;5:111-118

Welsch T, Miissle B, Korn S, Sturm D, Bork U, Distler M et al.
Pancreatoduodenectomy with or without prophylactic
falciform ligament wrap around the hepatic artery for
prevention of postpancreatectomy haemorrhage: randomized
clinical trial (PANDA trial). BrJ Surg 2022;109:37-45

Toyama H, Matsumoto I, Mizumoto T, Fujita H, Tsuchida S,
Kanbara Y et al. Influence of the retrocolic versus antecolic
route for alimentary tract reconstruction on delayed gastric
emptying after pancreatoduodenectomy: a multicenter,
noninferiority randomized controlled trial. Ann Surg 2021;274:
935-944

Wang M, Li D, Chen R, Huang X, Li J, Liu Y et al. Laparoscopic
open pancreatoduodenectomy for pancreatic or
periampullary tumours: a multicentre, open-label, randomised
controlled trial. Lancet Gastroenterol Hepatol 2021;6:438-447
Sabater L, CugatE, Serrablo A, Suarez-Artacho G, Diez-Valladares
L, Santoyo-SantoyoJ et al. Does the artery-first approach improve
the rate of RO resection in pancreatoduodenectomy? A
multicenter, randomized, controlled trial. Ann Surg 2019;270:
738-746

van Hilst J, de Rooij T, Bosscha K, Brinkman DJ, van Dieren S,
Dijkgraaf MG et al  Laparoscopic open
pancreatoduodenectomy for pancreatic or periampullary
tumours (LEOPARD-2): a multicentre, patient-blinded,
randomised controlled phase 2/3 trial. Lancet Gastroenterol
Hepatol 2019;4:199-207

versus

versus

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Schindl M, Fiigger R, Gétzinger P, Langle F, Zitt M, Stattner Setal.
Randomized clinical trial of the effect of a fibrin sealant patch
on pancreatic fistula formation after pancreatoduodenectomy.
Br] Surg 2018;105:811-819

Witzigmann H, Diener MK, Kienkétter S, Rossion I, Bruckner T,
Birbel Werner et al. No need for routine drainage after
pancreatic head resection: the dual-center, randomized,
controlled PANDRA trial (ISRCTN04937707). Ann Surg 2016;
264:528-537

Jang J-Y, Chang YR, Kim S-W, Choi SH, Park SJ, Lee SE et al.
Randomized multicentre trial comparing external and internal
pancreatic stenting during pancreaticoduodenectomy. Br ]
Surg 2016;103:668-675

Sakamoto Y, Hori S, Oguro S, Arita J, Kishi Y, Nara S et al
Delayed gastric emptying after stapled versus hand-sewn
anastomosis of duodenojejunostomy in pylorus-preserving
pancreaticoduodenectomy: a randomized controlled trial. J
Gastrointest Surg 2016;20:595-603

Keck T, Wellner UF, Bahra M, Klein F, Sick O, Niedergethmann M
et al. Pancreatogastrostomy versus pancreatojejunostomy for
RECOnstruction after PANCreatoduodenectomy (RECOPANC,
DRKS 00000767): perioperative and long-term results of a
multicenter randomized controlled trial. Ann Surg 2016;263:
440-449

Van Buren G II, Bloomston M, Hughes SJ, Winter J, Behrman SW,
Zyromski NJ et al. A randomized prospective multicenter trial of
pancreaticoduodenectomy  with and without routine
intraperitoneal drainage. Ann Surg 2014;259:605-612

Jang J-Y, Kang MJ, Heo JS, Choi SH, Choi DW, Park SJ et al. A
prospective randomized controlled study comparing outcomes
of standard resection and extended resection, including
dissection of the nerve plexus and various lymph nodes, in
patients with pancreatic head cancer. Ann Surg 2014;259:
656-664

Figueras ], Sabater L, Planellas P, Munoz-Forner E,
Lopez-Ben S, Falgueras L et al. Randomized clinical trial of
pancreaticogastrostomy versus pancreaticojejunostomy on
the rate and severity of pancreatic fistula after
pancreaticoduodenectomy. Br J Surg 2013;100:1597-1605

Topal B, Fieuws S, Aerts R, Weerts ], Feryn T, Roeyen G et al.
Pancreaticojejunostomy versus pancreaticogastrostomy
reconstruction after pancreaticoduodenectomy for pancreatic
or periampullary tumours: a multicentre randomised trial.
Lancet Oncol 2013;14:655-662

Ke S, Ding X-M, Gao ], Zhao A-M, Deng G-Y, Ma R-L et al. A
prospective, randomized trial of Roux-en-Y reconstruction
with isolated pancreatic drainage versus conventional loop
reconstruction after pancreaticoduodenectomy. Surgery 2013;
153:743-752

Uzunoglu FG, Stehr A, Fink JA, Vettorazzi E, Koenig A, Gawad KA
et al. Ultrasonic dissection versus conventional dissection
techniques in pancreatic surgery: a randomized multicentre
study. Ann Surg 2012;256:675-679

Nimura Y, Nagino M, Takao S, Takada T, Miyazaki K, Kawarada
Y et al. Standard versus extended lymphadenectomy in radical
pancreatoduodenectomy for ductal adenocarcinoma of the
head of the pancreas: long-term results of a Japanese
multicenter randomized controlled trial. ] Hepatobiliary
Pancreat Sci 2012;19:230-241

Pessaux P, Sauvanet A, Mariette C, Paye F, Muscari F, Cunha AS
et al. External pancreatic duct stent decreases pancreatic fistula
rate after pancreaticoduodenectomy: prospective multicenter
randomized trial. Ann Surg 2011;253:879-885

920Z Yo.Jel\ 0| uo Jesn sauelqi AlsiaAlun eiquinjod Aq §9z£28/280184z/y/6/910nie/uadoslg/woo dnooiwapese//:sdiy woll papeojumoq



Helliwelletal. | 7

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Berger AC, Howard TJ, Kennedy EP, Sauter PK, Bower-Cherry M,
Dutkevitch S et al. Does type of pancreaticojejunostomy after
pancreaticoduodenectomy decrease rate of pancreatic fistula?
A randomized, prospective, dual-institution trial. ] Am Coll
Surg 2009;208:738-747

Duffas J-P, Suc B, Msika S, Fourtanier G, Muscari F, Hay JM
et al. A controlled randomized multicenter trial of
pancreatogastrostomy ~ or  pancreatojejunostomy  after
pancreatoduodenectomy. AmJ Surg 2005;189:720-729

Tran KTC, Smeenk HG, van Eijck CHJ, Kazemier G, Hop WC,
Greve JWG et al. Pylorus preserving pancreaticoduodenectomy
standard Whipple procedure: a prospective,
randomized, multicenter analysis of 170 patients with
pancreatic and periampullary tumors. Ann Surg 2004;240:
738-745

Suc B, Msika S, Fingerhut A, Fourtanier G, Hay J-M, Holmieres F
et al. Temporary fibrin glue occlusion of the main pancreatic
duct in the prevention of intra-abdominal complications after
pancreatic resection: prospective randomized trial. Ann Surg
2003;237:57-65

Tran K, Van Eijck C, Di Carlo V, Hop WCJ, Zerbi A,
Balzano G et al. Occlusion of the pancreatic duct versus
pancreaticojejunostomy: a prospective randomized trial. Ann
Surg 2002;236:422-428

Takano S, Ito Y, Watanabe Y, Yokoyama T, Kubota N, Iwai S.
Pancreaticojejunostomy versus pancreaticogastrostomy in
reconstruction following pancreaticoduodenectomy. Br J Surg
2000;87:423-427

Korrel M, Jones LR, van Hilst J, Balzano G, Bjérnsson B, Boggi U
et al. Minimally invasive versus open distal pancreatectomy for
resectable pancreatic cancer (DIPLOMA): an international
randomised non-inferiority trial. Lancet Reg Health Eur 2023;31:
100673

Merdrignac A, Garnier J, Dokmak S, Regenet N, Lesurtel M,
Mabrut JY et al. Effect of the use of reinforced stapling on the
occurrence of pancreatic fistula after distal pancreatectomy:
results of the REPLAY (REinforcement of the Pancreas in distal
pAncreatectomY) multicenter randomized clinical trial. Ann
Surg 2022;276:769-775

Uranues S, Fingerhut A, Belyaev O, Zerbi A, Boggi U, Hoffmann
MW et al. Clinical impact of stump closure reinforced with
Hemopatch on the prevention of clinically relevant pancreatic
fistula after distal pancreatectomy: a multicenter randomized
trial. Ann Surg Open 2021;2:e033

Yamada S, Fujii T, Sonohara F, Kawai M, Shibuya K, Matsumoto I
et al. Safety of combined division vs separate division of the
splenic vein in patients undergoing distal pancreatectomy: a
noninferiority randomized clinical trial. JAMA Surg 2021;156:
418-428

Landoni L, De Pastena M, Fontana M, Malleo G, Esposito A,
Casetti L et al. A randomized controlled trial of stapled versus
ultrasonic transection in distal pancreatectomy. Surg Endosc
2022;36:4033-4041

Wennerblom J, Ateeb Z, Jénsson C, Bjornsson B, Tingstedt B,
Williamsson C et al. Reinforced versus standard stapler
transection on postoperative pancreatic fistula in distal
pancreatectomy: multicentre randomized clinical trial. Br J
Surg 2021;108:265-270

Kondo N, Uemura K, Nakagawa N, Okada K, Kuroda S, Sudo T
et al. A multicenter, randomized, controlled trial comparing
reinforced staplers with bare staplers during distal
pancreatectomy (HiSCO-07 trial). Ann Surg Oncol 2019;26:
1519-1527

versus

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

de Rooij T, van Hilst J, van Santvoort H, Boerma D, van den
Boezem P, Daams F et al. Minimally invasive versus open distal
pancreatectomy (LEOPARD): a multicenter patient-blinded
randomized controlled trial. Ann Surg 2019;269:2-9

Van Buren G II, Bloomston M, Schmidt CR, Behrman SW,
Zyromski NJ, Ball CG et al. A prospective randomized
multicenter trial of distal pancreatectomy with and without
routine intraperitoneal drainage. Ann Surg 2017;266:421-431
Uemura K, Satoi S, Motoi F, Kwon M, Unno M, Murakami Y.
Randomized clinical trial of duct-to-mucosa
pancreaticogastrostomy versus handsewn closure after distal
pancreatectomy. Br ] Surg 2017;104:536-543

Jang]J-Y, Shin YC, Han Y, Park JS, Han H-S, Hwang HK et al. Effect
of polyglycolic acid mesh for prevention of pancreatic fistula
following distal pancreatectomy: a randomized clinical trial.
JAMA Surg 2017;152:150-155

Shubert CR, Ferrone CR, Fernandez-Del Castillo C, Kendrick ML,
Farnell MB, Smoot RL et al. A multicenter randomized controlled
trial comparing pancreatic leaks after TissueLink versus
SEAMGUARD  after  distal  pancreatectomy  (PLATS)
NCTO01051856. ] Surg Res 2016;206:32-40

Park JS, Lee D-H, Jang J-Y, Han Y, Yoon DS, Kim JK
et al. Use of TachoSil® patches to prevent pancreatic leaks
after distal pancreatectomy: a prospective, multicenter,
randomized controlled study. ] Hepatobiliary Pancreat Sci 2016;
23:110-117

KawaiM, Hirono S, Okada K-I, Sho M, Nakajima Y, Eguchi Het al.
Randomized controlled trial of pancreaticojejunostomy versus
stapler closure of the pancreatic stump during distal
pancreatectomy to reduce pancreatic fistula. Ann Surg 2016;
264:180-187

Sa Cunha A, Carrere N, Meunier B, Fabre J-M, Sauvanet A,
Pessaux P et al. Stump closure reinforcement with absorbable
fibrin collagen sealant sponge (TachoSil) does not prevent
pancreatic fistula after distal pancreatectomy: the FIABLE
multicenter controlled randomized study. Am ] Surg 2015;210:
739-748

Carter TI, Fong ZV, Hyslop T, Lavu H, Tan WP, HardacreJetal. A
dual-institution randomized controlled trial of remnant closure
after distal pancreatectomy: does the addition of a falciform
patch and fibrin glue improve outcomes? J Gastrointest Surg
2013;17:102-109

Montorsi M, Zerbi A, Bassi C, Capussotti L, Coppola R, Sacchi M
et al. Efficacy of an absorbable fibrin sealant patch (TachoSil)
after distal pancreatectomy: a multicenter, randomized,
controlled trial. Ann Surg 2012;256:853-859

Diener MK, Seiler CM, Rossion I, Kleeff J, Glanemann M,
Butturini G et al. Efficacy of stapler versus hand-sewn closure
after distal pancreatectomy (DISPACT): a randomized,
controlled multicentre trial. Lancet 2011;377:1514-1522

Pronk AJM, Roelofs A, Flum DR, Bonjer HJ, Abu Hilal M, Dijkgraaf
MGW et al. Two decades of surgical randomized controlled
trials: worldwide trends in volume and methodological
quality. BrJ Surg 2023;110:1300-1308

Huttner FJ, Capdeville L, Pianka F, Ulrich A, Hackert T, Blichler
MW et al. Systematic review of the quantity and quality of
randomized clinical trials in pancreatic surgery. Br ] Surg 2019;
106:23-31

Higgins JP, Altman DG, Ggtzsche PC, Jini P, Moher D, Oxman AD
et al. The Cochrane Collaboration’s tool for assessing risk of bias
in randomised trials. BMJ 2011;343:d5928

Blencowe NS, Boddy AP, Harris A, Hanna T, Whiting P, Cook JA
et al. Systematic review of intervention design and delivery in

920Z Yo.Jel\ 0| uo Jesn sauelqi AlsiaAlun eiquinjod Aq §9z£28/280184z/y/6/910nie/uadoslg/woo dnooiwapese//:sdiy woll papeojumoq



8 | BJS Open, 2025, Vol. 9, No. 4
pragmatic and explanatory surgical randomized clinical trials. 57. Nagendran M, Harding D, Teo W, Camm C, Maruthappu M,
BrJ Surg 2015;102:1037-1047 McCulloch P et al. Poor adherence of randomised trials in surgery
56. Gray R, Sullivan M, Altman DG, Gordon-Weeks AN. to CONSORT guidelines for non-pharmacological treatments

Adherence of trials of operative intervention to the CONSORT
statement extension for non-pharmacological treatments: a
comparative before and after study. Ann R Coll Surg Engl 2012;
94:388-394

58.

(NPT): a cross-sectional study. BMJ Open 2013;3:e003898

Augustinus S, van Goor IWJM, Berkhof J, Daamen LA, Groot
Koerkamp B, Mackay TM et al. Alternative randomized trial
designs in surgery: a systematic review. Ann Surg 2022;276:753-760

920Z Yo.Jel\ 0| uo Jesn sauelqi AlsiaAlun eiquinjod Aq §9z£28/280184z/y/6/910nie/uadoslg/woo dnooiwapese//:sdiy woll papeojumoq



	Quality assurance of surgical interventions for pancreatic cancer: systematic review of multicentre randomized clinical trials
	Introduction
	Methods
	Study design
	Search strategy
	Eligibility criteria
	Data extraction and charting
	Surgical intervention description (CONSORT-NPT items 5 and 5a)
	Surgical intervention standardization (CONSORT-NPT item 5b)
	Intervention adherence (CONSORT-NPT item 5d)
	Clinician and unit expertise (CONSORT-NPT item 15)

	Statistical analysis

	Results
	Characteristics of included studies
	Surgical intervention description (CONSORT-NPT items 5 and 5a)
	Surgical intervention standardization (CONSORT-NPT item 5b)
	Intervention adherence (CONSORT-NPT �item 5d)
	Clinician and unit expertise (CONSORT-NPT item 15)

	Discussion
	Funding
	Author contributions
	Disclosure
	Supplementary material
	Data availability
	References


