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Keywords: Introduction: Pancreatic cancer surgery is highly complex and associated with significant perioperative risk,
Modified Delphi high mortality and morbidity, low quality of life, and increased healthcare costs. Establishing quality
Quality indicators indicators to monitor these procedures may improve care quality and outcomes. This study aims to define a set

Pancreatic surgery

. of quality indicators to evaluate pancreatic cancer surgery in Catalonia.
Pancreatic cancer

Methods: A preliminary list of quality indicators was developed based on a literature review. Subsequently, a
modified Delphi study was undertaken, involving 11 expert pancreatic surgeons, one from each center where
these complex surgeries are authorized in Catalonia, to achieve consensus on quality indicators for pancreatic
cancer surgery.

Results: The literature review yielded 21 potential quality indicators. After 4 rounds of voting, the expert
panel accepted 17 indicators and rejected 4. The final set of quality indicators encompasses critical aspects
including positive tumor resection margin, lymph nodes retrieved, postoperative complications, hospital
readmission, reoperation, 90-day mortality and one-year survival.

Conclusion: The outcome of this study is a set of agreed quality indicators to measure, describe and monitor
the quality and outcomes of pancreatic cancer surgery. These quality indicators can be used as a foundation for
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benchmarking studies and systematic evaluations of quality of care and enhanced surgical performance in
pancreatic cancer.

RESUMEN

Introduction: La cirugia del cancer de pancreas es altamente compleja y se asocia a un riesgo perioperatorio
significativo, elevada mortalidad y morbilidad, baja calidad de vida e incremento de los costes sanitarios.
Establecer indicadores de calidad para monitorizar estos procedimientos puede contribuir a mejorar la calidad
asistencial y los resultados. Este estudio tiene como objetivo definir un conjunto de indicadores de calidad
para evaluar la cirugia del cdncer de pancreas en Catalufa.

Meétodos: Se elabor6 una lista preliminar de indicadores de calidad a partir de una revision de la literatura.
Posteriormente, se llev6 a cabo un estudio Delphi modificado con la participacién de 11 cirujanos expertos en
pancreas, uno de cada uno de los centros autorizados para realizar estas cirugias complejas en Catalufia, con el
fin de alcanzar un consenso sobre los indicadores de calidad en la cirugia del cancer de péancreas.
Resultados: La revision de la literatura identific6 21 indicadores de calidad potenciales. Tras cuatro rondas de
votacion, el panel de expertos acept6 17 indicadores y rechazo 4. El conjunto final de indicadores de calidad
abarca aspectos clave como el margen de reseccion tumoral positivo, el nimero de ganglios linfaticos
extraidos, las complicaciones postoperatorias, el reingreso hospitalario, la reintervencion, la mortalidad y la
supervivencia.

Conclusion: El resultado de este estudio es un conjunto consensuado de indicadores de calidad para medir,
describir y monitorizar la calidad y los resultados de la cirugia del cancer de péancreas. Estos indicadores
pueden servir como base para estudios comparativos que permitan una evaluacion sistematica de la calidad
asistencial y la mejora del rendimiento quirtdrgico en el céncer de pancreas.

Introduction

Pancreatic cancer surgery is highly complex, involving significant
perioperative risks and requiring multidisciplinary expertise. The
associated high mortality and morbidity can increase healthcare costs
and negatively impact patients’ quality of life.! These surgeries are
generally categorized into 2 distinct procedures: pancreaticoduode-
nectomy and left-side pancreatic resection. Each procedure has
different technical implications, complications and levels of complex-
ity.> Pancreaticoduodenectomy involves the resection of the pancre-
atic head as well as the duodenum, distal bile duct and the gastric
antrum (in certain cases), which necessitates a reconstructive phase to
restore gastrointestinal continuity. Left-sided pancreatic resection
involves the resection of the pancreatic body and/or tail.> Depending
on the extent of the disease, resection may be performed at different
levels of the gland. Both procedures are highly standardized in terms
of the definition of radicality (resection margins, number of lymph
nodes retrieved, and relationship with the superior mesenteric
vessels), surgical technique, and the classification of potential
complications. Index complications for pancreatic surgery include
clinically relevant postoperative pancreatic fistula (CR-POPF),*
delayed gastric empty (DGE)® and postoperative pancreatic hemor-
rhage (PPH),® all of which are clearly defined in the literature
following the definitions of the International Study Group of
Pancreatic Surgery (ISGPS).

Considering the highly complex nature of these procedures,
various countries have centralized the performance of pancreatic
cancer surgery in specialized reference centers as a way to improve
clinical outcomes.” In Catalonia (Spain), a centralization strategy
for high-complexity procedures was implemented in 2012. This
strategy designates reference centers for a given procedure based on
a minimum annual volume of procedures performed (high-volume
expertise), along with certain qualitative factors. This strategy has
led to a significant improvement in 30-day postoperative mortality
in tumors such as those of the esophagus, pancreas, liver, and
rectum.® As of the latest update in 2019, reference hospitals for
pancreatic cancer surgery must perform at least 11 surgical
procedures (pancreatectomy) per year; currently, 11 tertiary
hospitals in Catalonia’s Public Healthcare System (CatSalut) meet
this threshold.” The regulations governing the centralization

strategy stipulate that the Catalonian Cancer Plan monitor the
quality of procedures and provide feedback to the centers. In this
context, the mandatory audits of the first years (2012-2015) were
replaced in 2019 with a prospective registry, the Oncology Tertiary
Care Registry.

Systematic analyses of results using benchmark indicators'®'* or
textbook outcomes'®>™!” have driven improvements in surgical
performance. Benchmarking studies compare an institution’s perfor-
mance against established standards, while textbook outcomes allow
for the comprehensive evaluation of surgical processes and out-
comes.' %7 Thus, the selection of key quality indicators is essential to
monitor procedural success and enhance the standard of care. Various
international experiences have used the Delphi method to select and
prioritize quality indicators across a range of healthcare areas.'®>!
This technique is a structured, systematic method used to gather
expert opinions through iterative rounds of questionnaires, and
feedback is provided after each round to refine responses and build
consensus. The modified Delphi technique starts with a set of pre-
selected items (rather than open-ended questions) to improve initial
response rates and ground the study in existing research.??

This study aims to define a set of quality indicators to evaluate
pancreatic cancer surgery in Catalonia.

Methods

A modified Delphi method®?>* was used to devise a list of key
quality indicators for pancreatic cancer surgery in populations with
the following characteristics: age >18 years; no metastatic disease;
undergoing pancreatic surgery; and histological diagnosis of ductal
adenocarcinoma or another malignant process (excluding neuroen-
docrine tumors).

Literature review

The first step in the study was to formulate a preliminary list of
quality indicators for pancreatic cancer surgery, starting from the list
of quality indicators developed for an earlier study by our group.®> We
then built on this through an additional search undertaken in the
MEDLINE/ PubMed database (from 2013 to 2023) using MeSH terms
referring to relevant key words: cancer (eg, carcinoma, neoplasm,
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Table 1
Reference hospitals for pancreatic cancer surgery in the Catalonian Public
Healthcare System®.

Hospitals (n = 11)

Hospital Universitari Parc Tauli

Hospital del Mar de Barcelona

Hospital Clinic de Barcelona

Hospital Universitari de Bellvitge

Hospital de la Santa Creu i Sant Pau
Hospital Universitari Germans Trias i Pujol
Hospital Universitari Doctor Josep Trueta
Hospital Universitari Mdtua de Terrassa
Hospital Universitari de Tarragona Joan XXIII
Hospital Universitari Vall d’ Hebron
Hospital Universitari Arnau de Vilanova

@ The reference center hospitals within the Catalonian Public Healthcare System are
included in the centralization strategy for high-complexity procedures.’

hepatopancreaticobiliary), surgery (eg, resection, procedures, hepa-
topancreatic, operative) and quality indicators (eg, quality measure,
textbook outcome, benchmark). The search was restricted to studies in
English. For the complete search strategy, see Supplementary
Table S1.

The reference lists of all the articles retrieved were reviewed to
identify additional studies for potential inclusion. Publications by
prominent authors in the field, as well as citations made on key
papers, were also searched and reviewed.

Expert panel

The panel was made up of the 11 section chiefs and expert
reference surgeons in pancreatic cancer surgery, one from each center
where these complex surgeries are authorized in Catalonia (Table 1).
Expert pancreatic surgeons were defined as senior surgeons practicing
in accredited high-volume referral centers, with a sustained annual
case volume of >20 major pancreatic resections, cumulative
experience >5 years in pancreatic surgery, and documented
academic or scientific involvement in the field of pancreatic cancer.
This definition is consistent with international accreditation frame-
works for complex pancreatic surgery, which link expertise to both
surgeon-level and center-level volume. Current European guidelines
recommend concentration of pancreatic resections in referral centers
with structured quality programs, and expert status is typically
attributed to senior surgeons with stable annual volumes and
recognized academic contribution. These elements are common to
the criteria adopted by the European-African Hepato-Pancreato-
Biliary Association (E-AHPBA),?® the European Reference Networks
ERN?” and The European Society for Medical Oncology (ESMO).Z All
experts were invited to participate through an email sent from the
Catalonian Cancer Plan on 23 February 2024. Each participant was
required to disclose any conflicts of interest before taking part in the
study. As each round of consultations drew to a close, reminders were
sent to encourage those who had not yet responded to submit their
contributions.

Table 2

Cirugia Espaiiola xx (2026) 800304
Modified Delphi method

A modified Delphi method was employed to achieve consensus on
a closed set of key quality indicators. The process is characterized by
anonymity, iteration with controlled feedback, statistical group
response, and expert input.”***

To reach a final set of quality indicators, 4 rounds of voting were
conducted in the spring and summer of 2024, on 8 March, 3 April,
2 May, and 30 July. Experts were asked to rate their agreement with
each proposed indicator on a three-point scale: agree, neither agree
nor disagree, or disagree. We calculated the percentage of experts who
rated each quality indicator as "agree", "neither agree nor disagree", or
"disagree”. Criteria for including each indicator in the final set were
determined a priori, with consensus defined as >80% agreement.*®
Quality indicators that did not reach consensus in a given round were
refined and adjusted based on expert feedback and then subjected to
another vote in the subsequent round. After the first 3 rounds, a
detailed report summarizing the results was sent to the experts. The
report included a table compiling the voting results, a response to
expert comments, and a graphical representation of the feedback.
After the final round, the consensus document including the set of
quality indicators for pancreatic cancer surgery was sent to all experts.

Results

The literature search identified 417 records published from
2013 to 2023. After removing duplicates and screening titles and
abstracts, 388 records were excluded. Following full-text review, an
additional 13 studies were excluded due to the absence of data on
quality indicators for pancreatic cancer surgery. Three additional
studies were subsequently included, for a total of 19 relevant
publications that were used to establish a preliminary list of 21 quality
indicators for pancreatic cancer surgery. These proposed indicators
were subsequently included in the modified Delphi rounds (see
Supplementary Table S2). The definitions of the terms included in the
different quality indicators are presented in Supplementary Table S3.

The study involves 11 expert pancreatic surgeons, each represent-
ing one reference hospital in Catalonia authorized to perform
pancreatic cancer surgery. The participation rate was consistently
100% (11/11 experts) in all 4 rounds. The expert panel ultimately
accepted 17 of the proposed quality indicators and rejected 4. Table 2
describes the number of quality indicators voted on and those that
achieved or did not achieve consensus in each round of voting.
Supplementary Tables S4-S7 show the rates of agreement, disagree-
ment, or neither agreement nor disagreement for each quality
indicator and round of consultation. Table 3 presents the final set of
consensus-based quality indicators, along with their definitions and
formula, for pancreatic cancer surgery in Catalonia. The 4 quality
indicators ultimately rejected were: proportion of cases with 19 or
fewer lymph nodes retrieved, proportion of cases with at least one
postoperative complication classified as Clavien-Dindo grade I-V
within 90 days after surgery; proportion of cases with at least one
postoperative complication classified as Clavien-Dindo grade I-II

Number of quality indicators subjected to vote and achieving consensus in each modified Delphi round.

Round Quality indicators Quality indicators Quality indicators without consensus - Quality indicators without
submitted for voting (n) with consensus (n) progression to next round (n) consensus - excluded (n)

First 21 15 5 1

Second 5 1 47 0

Third 3 0 2 1

Fourth 3 1 2

@ One indicator was not assessed in the third round and was amended for inclusion in the fourth round.
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Table 3
Description and formulas for the final set of consensus-based key quality indicators for pancreatic cancer surgery.
No. Domain Description Formula
1 Positive tumor resection Proportion of cases with R1 margins® (Number of cases with R1 margins / total population) x 100
margin (R1)
2 Lymph nodes retrieved Proportion of cases with 15 or fewer lymph nodes retrieved (Number of cases with 15 or fewer lymph nodes retrieved /
total population) x 100
3 Postoperative complication Proportion of cases with at least one postoperative complication (Number of cases with at least one postoperative
classified as Clavien-Dindo grade >III* within 90 days after surgery complication of Clavien-Dindo grade > III within 90 days
after surgery / total population) X 100
4 Postoperative complication Proportion of cases with at least one postoperative complication (Number of cases with at least one postoperative
classified as Clavien-Dindo grade IV* within 90 days after surgery complication of Clavien-Dindo grade IV within 90 days after
surgery / total population) X 100
5 Postoperative complication Proportion of patients with CCI* >P75 within 90 days after surgery (Number of cases with a CCI > P75 within 90 days after
surgery / total population) x 100
6 Postoperative complication Proportion of cases with surgical site infection?, including (Number of cases with superficial or deep incisional, or
superficial or deep incisional, or organ/space infection within organ/space surgical site infection within 90 days after
90 days after surgery surgery / total population) x 100
7 Postoperative complication Proportion of cases with organ/space surgical site infection” within (Number of cases with organ/space surgical site infection
90 days after surgery within 90 days after surgery / total population) x 100
8 Postoperative complication Failure to rescue rate” within 90 days after surgery (Number of deaths among cases with Clavien-Dindo > II
within 90 days after surgery / number of cases with Clavien-
Dindo > II) x 100
9 Postoperative complication Proportion of cases with a CR-POPF grade B or C* within 90 days (Number of cases with CR-POPF [grade B or C] within 90 days
after surgery after surgery / total population) x 100
10 Postoperative complication Proportion of cases with a CR-POPF grade B* within 90 days after (Number of cases with CR-POPF [grade B] within 90 days
surgery after surgery / total population) X 100
11 Postoperative complication Proportion of cases with a CR-POPF grade C* within 90 days after (Number of cases with CR-POPF [grade C] within 90 days
surgery after surgery / total population) X 100
12 Postoperative complication Proportion of cases with biliary fistula® within 90 days after surgery (Number of cases with postoperative biliary fistula within
90 days after surgery / total population) X 100
13 Postoperative complication Proportion of cases with severe PPH (grade B or C)* within 90 days (Number of cases with severe PPH [grade B or C] within
after surgery 90 days after surgery / total population) x 100
14 Hospital readmission Proportion of cases with a hospital readmission within 90 days after (Number of cases readmitted to the hospital within 90 days
surgery after surgery / total population) X 100
15 Reoperation Proportion of cases with a reoperation® within 90 days after surgery (Number of cases requiring reoperation within 90 days after
due to complications surgery / total population) x 100
16 Mortality Proportion of deaths within 90 days after surgery (Number of deaths within 90 days after surgery / population
1° or population 2% x 100
17 Survival Proportion of cases alive one year after surgery procedure (Number of patients alive at one year after surgery/ total

number of patient-years of follow-up) x 100

CCI: Comprehensive Complication Index.
@ Term definitions are collected in Supplementary Material Table S2.

b Ppatients having undergone pancreaticoduodenectomy, without metastasis (no M1), >18 years, excluding R2 affected margins.
¢ Patients having undergone pancreaticoduodenectomy for ductal adenocarcinoma, without metastasis (no M1), >18 years, excluding R2 affected margins.

within 90 days after surgery, and proportion of cases with a length of
hospital stay over the 75th percentile.

Discussion

This four-round modified Delphi study established a set of
17 quality indicators for pancreatic cancer surgery. These will enable
monitoring of the performance and outcomes in the 11 reference
centers where this complex procedure is authorized within the
Catalonian Health System. The indicators encompass critical aspects
of oncological outcomes (positive tumor resection margin and lymph
nodes retrieved), postoperative complications, hospital readmission,
reoperation, 90-day mortality, and one-year survival. Over 80% of the
surgeons at authorized centers agreed on each quality indicator.

Pancreatic surgery requires a specific approach to quality
assessment, as many of its index complications are unique to this
type of surgery. Consequently, it is essential to define and reach
consensus not only on general postoperative complications—typically
graded using the Clavien-Dindo classification—but also on specific,
potentially life-threatening complications, such as CR-POPF and PPH,
which directly reflect the technical quality of the surgery. In addition,
quality indicators related to the oncological adequacy of the resection
—such as margin status and lymph node yield—must also be
considered when evaluating the overall quality of pancreatic surgical
interventions.

Some studies have proposed quality indicators specific to
hepatobiliary and pancreatic surgery, such as CR-POPF rates,
postoperative biliary fistula and PPH,''7*°3° while others have
detailed indicators tailored to oncology surgery, such as resection
margin status or number of lymph nodes resected.'!:2?:30-31-36
Different authors have also suggested some cross-cutting quality
indicators applicable to various surgical procedures, including metrics
such as postoperative complications, surgical site infection, hospital
readmission, reoperation mortality, and survival.,'''%7- 29-31,33-
35,37-44

Although one study in Spain has already identified key quality
indicators for pancreatic surgery,?® these do not enjoy the explicit
consensus of all the reference centers from the different autonomous
communities in the country. The decentralized nature of the Spanish
healthcare system makes this endeavor particularly challenging. Our
study took place within the framework of the Catalonian Health
System and included all reference hospitals in Catalonia where
pancreatic cancer surgery is authorized.

There is no widely accepted gold standard in this field at the
European level. Specific quality indicators have been selected in
several regions and countries, such as the Nether-
lands,!7-30-31:33:34.38:40 35q some have been proposed through
international multicenter studies, for instance the papers by
Sanchez-Velazquez, et al.'' on pancreaticoduodenectomy or Wood-
house et al.** on hepatectomy, pancreatectomy, complex biliary
surgery and cholecystectomy.
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However, there have been European efforts aimed at establishing
tumor-specific quality indicators for oncological care, including
pancreatic cancer. For example, the Joint Action Innovative
Partnership for Action Against Cancer (iPAAC), aimed to create
respective sets of quality indicators for the treatment and care of
colorectal and pancreatic cancer. These were intended to support
continuous quality improvement efforts at national, regional, and
comprehensive cancer care network (CCCN) levels across EU Member
States.*® At the time of writing, an updated set of quality indicators for
pancreatic cancer in the CCCN was under development within the
framework of Joint Action European Network of Comprehensive
Cancer Centers (EUnetCCC).%” Another notable European initiative is
the consensus recommendations for improving pancreatic cancer
care, discussed in the Bratislava Statement.’® Building on this
foundation, an analysis of different quality metrics for pancreatic
surgery could help establish reference values, identify unmet needs,
and support decision-making for the organization, management, and
delivery of pancreatic cancer care.

The continuous improvement of healthcare quality is a fundamen-
tal priority for any health system, and complex procedures like
pancreatic cancer surgery require precise evaluation to ensure optimal
outcomes and efficient resource use.?*° As a second step, the quality
indicators established could be used as a basis for a comprehensive
benchmarking study.*'~**2° In fact, one such study has already been
launched in Catalonia to evaluate the outcomes of pancreatic cancer
surgery by procedure in authorized centers, using the consensus-based
quality indicators identified in the present study. Quality indicators
provide objective, measurable criteria that enable the systematic
evaluation of surgical outcomes and healthcare performance across
different centers. Hence, the definition of these indicators could
promote the identification of best practices and areas for improve-
ment; standardize, simplify, and accelerate the evaluation process;
and enable comparisons between centers and the provision of
feedback to improve outcomes.

The main advantage of this study is the full participation by all
reference centers authorized to perform pancreatic cancer surgery in
Catalonia. However, the study does have some limitations. First, one
indicator was unintentionally omitted after the second round but was
reintroduced in the last; nevertheless, all initially proposed indicators
were finally assessed and reached consensus. Secondly, the way the
information and survey were framed could introduce a risk of
information bias. Although the survey was not piloted, the formula-
tion of the questions was simple and clear, with neutral language to
mitigate the risk of bias. Moreover, the survey followed a standardized
format to ensure consistency and comparability of responses. Finally,
the list of indicators was not open for further additions.

Conclusions

This study identified 17 quality indicators for pancreatic cancer
surgery, encompassing critical aspects such as positive tumor
resection margin, lymph nodes retrieved, postoperative complica-
tions, hospital readmission, reoperation, 90-day mortality, and one-
year survival. The quality indicators were identified based on
scientific evidence and agreed upon by pancreatic surgeons from
all reference centers in Catalonia. The set of indicators can be used to
measure, describe, and monitor the outcomes and quality of surgeries
performed in this setting.

The consensus achieved in this study can also be used in
benchmark studies or textbook outcomes to evaluate the quality of
care for pancreatic surgery, comparing different types of procedures
(such as pancreaticoduodenectomy or left-sided pancreatic resection),
patient cohorts across various centers, and against established
reference standards, which would support the improvement of
surgical performance.

Cirugia Espaiiola xx (2026) 800304

Informed consent statement

Since this was a modified Delphi study, informed consent was not
required.

Funding statement

The authors declare they have not received financial support.
Declaration of competing interest

Authors declare that they have no conflict of interest.
Acknowledgment

We thank Meggan Harris for her editorial assistance in the
preparation of this paper.

Appendix A. Supplementary data

Supplementary material related to this article can be found, in the
online version, at doi:https://doi.org/10.1016/j.cireng.2026.
800304.

References

1. Hunger R, Seliger B, Ogino S, Mantke R. Mortality factors in pancreatic surgery: a
systematic review. How important is the hospital volume? Int J Surg.
2022;101:106640. http://dx.doi.org/10.1016/j.ijsu.2022.106640.

2. ESMO Guidelines CommitteeConroy T, Pfeiffer P, Vilgrain V, et al. Pancreatic cancer:
ESMO clinical practice guideline for diagnosis, treatment and follow-up. Ann Oncol.
2023;34(11):987-1002. http://dx.doi.org/10.1016/j.annonc.2023.08.009.

3. van Ramshorst TME, van Hilst J, Boggi U, et al. Standardizing definitions and
terminology of left-sided pancreatic resections through an international Delphi con-
sensus. Br J Surg. 2024;111(4):znae039. http://dx.doi.org/10.1093/bjs/znae039.

4. International Study Group on Pancreatic Surgery (ISGPS)Bassi C, Marchegiani G,
Dervenis C, et al. The 2016 update of the International Study Group (ISGPS) definition
and grading of postoperative pancreatic fistula: 11 years after. Surgery. 2017;161
(3):584-591. http://dx.doi.org/10.1016/j.surg.2016.11.014.

5. Wente MN, Bassi C, Dervenis C, et al. Delayed gastric emptying (DGE) after Pancreatic
Surgery: a suggested definition by the International Study Group of Pancreatic Surgery
(ISGPS). Surgery. 2007;142(5):761-768. http://dx.doi.org/10.1016/j.
surg.2007.05.005.

6. Wente MN, Veit JA, Bassi C, et al. Postpancreatectomy hemorrhage (PPH): an
International Study Group of Pancreatic Surgery (ISGPS) definition. Surgery.
2007;142(1):20-25. http://dx.doi.org/10.1016/j.surg.2007.02.001.

7. Coll-Ortega C, Prades J, Manchén-Walsh P, Borras JM. Centralisation of surgery for
complex cancer diseases: a scoping review of the evidence base on pancreatic cancer. J
Cancer Policy. 2022;32:100334. http://dx.doi.org/10.1016/j.jcpo.2022.100334.

8. Catalonian Rectal Cancer GroupManchon-Walsh P, Aliste L, Espinas JA, et al. Improv-
ing survival and local control in rectal cancer in Catalonia (Spain) in the context of
centralisation: a full cycle audit assessment. Eur J Surg Oncol. 2016;42(12):1873-1880.
http://dx.doi.org/10.1016/].ejs0.2016.08.009.

9. Reorganization of highly specialized oncological care modification. Barcelona. Catalan
Health Service; 2019. (CatSalut: Directive; 01/2019): https://scientiasalut.gencat.cat/
handle/11351/1323.3. Accessed 2025 March 21.

10. Miiller PC, Breuer E, Nickel F, et al. Robotic distal pancreatectomy: a novel standard of
care? Benchmark values for surgical outcomes from 16 international expert centers.
Ann Surg. 2023;278(2):253-259. http://dx.doi.org/10.1097/
SLA.0000000000005601.

11. Sanchez-Velazquez P, Muller X, Malleo G, et al. Benchmarks in pancreatic surgery: a
novel tool for unbiased outcome comparisons. Ann Surg. 2019;270(2):211-218. http://
dx.doi.org/10.1097/SLA.0000000000003223.

12. European Consortium on Minimally Invasive Pancreatic Surgeryvan Ramshorst TME,
Giani A, Mazzola M, et al. Benchmarking of robotic and laparoscopic spleen-preserving
distal pancreatectomy by using two different methods. Br J Surg. 2022;110(1):76-83.
http://dx.doi.org/10.1093/bjs/znac352.

13. Ou C, Rektorysova M, Othman B, Windsor JA, Pandanaboyana S, Loveday BPT.
Benchmarking performance in pancreatic surgery: a systematic review of published
quality metrics. J Gastrointest Surg. 2021;25(3):834-842. http://dx.doi.org/10.1007/
511605-020-04827-9.

14. Raptis DA, Sanchez-Veldzquez P, Machairas N, et al. Defining benchmark outcomes for
pancreatoduodenectomy with portomesenteric venous resection. Ann Surg. 2020;272
(5):731-737. http://dx.doi.org/10.1097/SLA.0000000000004267 .


https://doi.org/10.1016/j.cireng.2026.800304
https://doi.org/10.1016/j.cireng.2026.800304
http://dx.org/10.1016/j.ijsu.2022.106640
http://dx.org/10.1016/j.annonc.2023.08.009
http://dx.org/10.1093/bjs/znae039
http://dx.org/10.1016/j.surg.2016.11.014
http://dx.org/10.1016/j.surg.2007.05.005
http://dx.org/10.1016/j.surg.2007.05.005
http://dx.org/10.1016/j.surg.2007.02.001
http://dx.org/10.1016/j.jcpo.2022.100334
http://dx.org/10.1016/j.ejso.2016.08.009
http://dx.org/10.1016/j.ejso.2016.08.009
https://scientiasalut.gencat.cat/handle/11351/1323.3
https://scientiasalut.gencat.cat/handle/11351/1323.3
http://dx.org/10.1097/SLA.0000000000005601
http://dx.org/10.1097/SLA.0000000000005601
http://dx.org/10.1097/SLA.0000000000003223
http://dx.org/10.1097/SLA.0000000000003223
http://dx.org/10.1093/bjs/znac352
http://dx.org/10.1093/bjs/znac352
http://dx.org/10.1007/s11605-020-04827-9
http://dx.org/10.1007/s11605-020-04827-9
http://dx.org/10.1097/SLA.0000000000004267

CIRENG-800304; No. of Pages 6

L. Guarga, P. Sdnchez-Veldzquez, J.M. Badia et al.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Merath K, Chen Q, Bagante F, et al. Textbook outcomes among medicare patients
undergoing hepatopancreatic surgery. Ann Surg. 2020;271(6):1116-1123. http://dx.
doi.org/10.1097/SLA.0000000000003105.

Sweigert PJ, Eguia E, Baker MS, et al. Assessment of textbook oncologic outcomes
following pancreaticoduodenectomy for pancreatic adenocarcinoma. J Surg Oncol.
2020;121(6):936-944. http://dx.doi.org/10.1002/js0.25861.

Dutch Pancreatic Cancer Groupvan Roessel S, Mackay TM, van Dieren S, et al. Textbook
outcome: nationwide analysis of a novel quality measure in pancreatic surgery. Ann Surg.
2020;271(1):155-162. http://dx.doi.org/10.1097/SLA.0000000000003451.

Arias AV, Garza M, Murthy S, et al. Quality and capacity indicators for hospitalized
pediatric oncology patients with critical illness: a modified Delphi consensus. Cancer
Med. 2020;9(19):6984-6995. http://dx.doi.org/10.1002/cam4.3351.

Tevik K, Helvik AS, Stensvik GT, Nordberg MS, Nakrem S. Nursing-sensitive quality
indicators for quality improvement in Norwegian nursing homes - a modified Delphi
study. BMC Health Serv Res. 2023;23(1):1068. http://dx.doi.org/10.1186/s12913-
023-10088-4.

Donnelly C, Or M, Toh J, et al. Measurement that matters: a systematic review and
modified Delphi of multidisciplinary colorectal cancer quality indicators. Asia Pac J
Clin Oncol. 2024;20(2):259-274. http://dx.doi.org/10.1111/ajco.13917.

Yee MS, Tarshis J. Anesthesia quality indicators to measure and improve your practice:
a modified delphi study. BMC Anesthesiol. 2023;23(1):256. http://dx.doi.org/
10.1186/512871-023-02195-w.

Jiinger S, Payne SA, Brine J, Radbruch L, Brearley SG. Guidance on Conducting and
REporting DElphi Studies (CREDES) in palliative care: recommendations based on a
methodological systematic review. Palliat Med. 2017;31(8):684-706. http://dx.doi.
0rg/10.1177/0269216317690685.

Hasson F, Keeney S, McKenna H. Research guidelines for the Delphi survey technique. J
Ady Nurs. 2000;32(4):1008-1015.

Custer RL, Scarcella JA, Stewart BR. The modified Delphi technique - A Rotational
modification. J Vocational Tech Educ. 1999;15(2):1-10.

Manchon-Walsh P, Aliste L, Borras JM, et al. Socioeconomic status and distance to
reference centers for complex cancer diseases: a source of health inequalities? A
population cohort study based on catalonia (Spain). Int J Environ Res Public Health.
2022;19(14):8814. http://dx.doi.org/10.3390/ijerph19148814.

European-African Hepato-Pancreato-Biliary Association (E-AHPBA). Available from:
https://eahpba.org. Accessed 2025 Oct 22.

European Commission. European Reference Networks. Available from: https://health.
ec.europa.eu/rare-diseases-and-european-reference-networks/european-reference-
networks_en. Accessed 2025 Oct 22.

Diamond IR, Grant RC, Feldman BM, et al. Defining consensus: a systematic review
recommends methodologic criteria for reporting of Delphi studies. J Clin Epidemiol.
2014;67(4):401-409. http://dx.doi.org/10.1016/j.jclinepi.2013.12.002.

Raptis DA, Sanchez-Veldzquez P, Machairas N, et al. Defining benchmark outcomes for
pancreatoduodenectomy with portomesenteric venous resection. Ann Surg. 2020;272
(5):731-737. http://dx.doi.org/10.1097/SLA.0000000000004267.
Pancreatoduodenectomy Multicentric Spanish GroupMoya-Herraiz AA, Dorcaratto D,
Martin-Perez E, et al. Non-arbitrary minimum threshold of yearly performed pancrea-
toduodenectomies: national multicentric study. Surgery. 2021;170(3):910-916.
http://dx.doi.org/10.1016/j.surg.2021.03.012.

Kalff MC, Vesseur I, Eshuis WJ, et al. The association of textbook outcome and long-
term survival after esophagectomy for esophageal cancer. Ann Thorac Surg. 2021;112
(4):1134-1141. http://dx.doi.org/10.1016/j.athoracsur.2020.09.035.

Yang CC, Tian YF, Liu WS, et al. The association between the composite quality
measure "textbook outcome" and long term survival in operated colon cancer. Medicine

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Cirugia Espaiiola xx (2026) 800304

(Baltimore). 2020;99(40):€22447.
MD.0000000000022447.

Dutch ColoRectal Audit groupWarps AK, Detering R, Tollenaar RAEM, Tanis PJ,
Dekker JWT. Textbook outcome after rectal cancer surgery as a composite measure
for quality of care: a population-based study. Eur J Surg Oncol. 2021;47(11):2821—
2829. http://dx.doi.org/10.1016/j.ejs0.2021.05.045.

Dutch Upper Gastrointestinal Cancer Audit (DUCA) groupBusweiler LA, Schouwen-
burg MG, van Berge Henegouwen MI, et al. Textbook outcome as a composite measure
in oesophagogastric cancer surgery. Br J Surg. 2017;104(6):742-750. http://dx.doi.
org/10.1002/bjs.10486.

Kulshrestha S, Sweigert PJ, Tonelli C, et al. Textbook oncologic outcome in pancrea-
ticoduodenectomy: Do regionalization efforts make sense? J Surg Oncol. 2022;125
(3):414-424. http://dx.doi.org/10.1002/j50.26712.

Merkow RP, Bilimoria KY, Bentrem DJ, et al. National assessment of margin status as a
quality indicator after pancreatic cancer surgery. Ann Surg Oncol. 2014;21(4):1067—
1074. http://dx.doi.org/10.1245/510434-013-3338-2.

Nayar P, Chandak A, Yu F, Sayles H, Ganti AK. Mortality following pancreatectomy for
elderly rural veterans with pancreatic cancer. J Geriatr Oncol. 2017;8(4):284-288.
http://dx.doi.org/10.1016/j.jg0.2017.05.001.

Kolfschoten NE, Kievit J, Gooiker GA, et al. Focusing on desired outcomes of care after
colon cancer resections; hospital variations in ‘textbook outcome’. Eur J Surg Oncol.
2013;39(2):156-163. http://dx.doi.org/10.1016/j.€js0.2012.10.007.

Chinaemelum A, Munir MM, Azap L, et al. Impact of food insecurity on outcomes
following resection of hepatopancreaticobiliary cancer. Ann Surg Oncol. 2023;30
(9):5365-5373. http://dx.doi.org/10.1245/s10434-023-13723-w.

Suurmeijer JA, Henry AC, Bonsing BA, et al. Outcome of pancreatic surgery during the
first 6 years of a mandatory audit within the Dutch pancreatic cancer group. Ann Surg.
2023;278(2):260-266. http://dx.doi.org/10.1097/SLA.0000000000005628.

Hyer JM, Tsilimigras DI, Diaz A, Mirdad RS, Pawlik TM. A higher hospital case mix
index increases the odds of achieving a textbook outcome after hepatopancreatic
surgery in the Medicare population. Surgery. 2021;170(5):1525-1531.

Mehta R, Tsilimigras DI, Pawlik TM. Assessment of Magnet status and Textbook
Outcomes among medicare beneficiaries undergoing hepato-pancreatic surgery
for cancer. J Surg Oncol. 2021;124(3):334-342. http://dx.doi.org/10.1002/
js0.26521.

Nicholas E, van Roessel S, de Burlet K, Hore T, Besselink MG, Connor S. Using Textbook
Outcomes to benchmark practice in pancreatic surgery. ANZ J Surg. 2021;91(3):361—
366. http://dx.doi.org/10.1111/ans.16555.

Mehta R, Tsilimigras DI, Paredes AZ, et al. Dedicated cancer centers are more likely to
achieve a textbook outcome following hepatopancreatic surgery. Ann Surg Oncol
2020;27(6):1889-1897. http://dx.doi.org/10.1245/510434-020-08279-y.
Woodhouse B, Barreto SG, Soreide K, Stavrou GA, Teh C, Pitt H, et al. A core set of
quality performance indicators for HPB procedures: a global consensus for hepatecto-
my, pancreatectomy, and complex biliary surgery. HPB (Oxford). 2023;25(8):924—
932. http://dx.doi.org/10.1016/j.hpb.2023.04.009.

Health Programme. European Union. iPAAC Joint Action. Work Package 10 — Gover-
nance of Integrated and Comprehensive Cancer Care. Available from: https://www.
ipaac.eu/en/work-packages/wp10/ Accessed 2025 Oct 20.

European Union. Joint Action EUnetCCC: Connecting Europe for excellence, equity
and collaboration in comprehensive cancer care. Available from: https://eunetccc.eu/.
Accessed 2025 Oct 20.

Prades J, Arnold D, Brunner T, et al. Bratislava statement: consensus recommendations
for improving pancreatic cancer care. ESMO Open. 2020;5(6):e001051. http://dx.doi.
org/10.1136/esmoopen-2020-001051.

http://dx.doi.org/10.1097/


http://dx.org/10.1097/SLA.0000000000003105
http://dx.org/10.1097/SLA.0000000000003105
http://dx.org/10.1002/jso.25861
http://dx.org/10.1097/SLA.0000000000003451
http://dx.org/10.1002/cam4.3351
http://dx.org/10.1186/s12913-023-10088-4
http://dx.org/10.1186/s12913-023-10088-4
http://dx.org/10.1111/ajco.13917
http://dx.org/10.1186/s12871-023-02195-w
http://dx.org/10.1186/s12871-023-02195-w
http://dx.org/10.1177/0269216317690685
http://dx.org/10.1177/0269216317690685
http://refhub.elsevier.com/S2173-5077(26)00061-X/sbref0115
http://refhub.elsevier.com/S2173-5077(26)00061-X/sbref0115
http://refhub.elsevier.com/S2173-5077(26)00061-X/sbref0120
http://refhub.elsevier.com/S2173-5077(26)00061-X/sbref0120
http://dx.org/10.3390/ijerph19148814
https://eahpba.org
https://health.ec.europa.eu/rare-diseases-and-european-reference-networks/european-reference-networks_en
https://health.ec.europa.eu/rare-diseases-and-european-reference-networks/european-reference-networks_en
https://health.ec.europa.eu/rare-diseases-and-european-reference-networks/european-reference-networks_en
http://dx.org/10.1016/j.jclinepi.2013.12.002
http://dx.org/10.1097/SLA.0000000000004267
http://dx.org/10.1016/j.surg.2021.03.012
http://dx.org/10.1016/j.surg.2021.03.012
http://dx.org/10.1016/j.athoracsur.2020.09.035
http://dx.org/10.1097/MD.0000000000022447
http://dx.org/10.1097/MD.0000000000022447
http://dx.org/10.1016/j.ejso.2021.05.045
http://dx.org/10.1002/bjs.10486
http://dx.org/10.1002/bjs.10486
http://dx.org/10.1002/jso.26712
http://dx.org/10.1245/s10434-013-3338-2
http://dx.org/10.1016/j.jgo.2017.05.001
http://dx.org/10.1016/j.jgo.2017.05.001
http://dx.org/10.1016/j.ejso.2012.10.007
http://dx.org/10.1245/s10434-023-13723-w
http://dx.org/10.1097/SLA.0000000000005628
http://refhub.elsevier.com/S2173-5077(26)00061-X/sbref0205
http://refhub.elsevier.com/S2173-5077(26)00061-X/sbref0205
http://refhub.elsevier.com/S2173-5077(26)00061-X/sbref0205
http://dx.org/10.1002/jso.26521
http://dx.org/10.1002/jso.26521
http://dx.org/10.1111/ans.16555
http://dx.org/10.1245/s10434-020-08279-y
http://dx.org/10.1016/j.hpb.2023.04.009
https://www.ipaac.eu/en/work-packages/wp10/
https://www.ipaac.eu/en/work-packages/wp10/
https://eunetccc.eu/
http://dx.org/10.1136/esmoopen-2020-001051
http://dx.org/10.1136/esmoopen-2020-001051

	Consensus-based validation of key quality indicators in pancreatic cancer surgery in Catalonia: a modified Delphi study
	Introduction<?
	Methods
	Literature review
	Expert panel
	Modified Delphi method

	Results
	Discussion
	Conclusions
	Informed consent statement
	Funding statement

	Declaration of competing interest
	Acknowledgment
	Appendix A Supplementary data
	References


