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Abstract: This forum summarizes the proceedings of the joint European
Surgical Association (ESA)/American Surgical Association (ASA) sym-
posium on Quality and Outcome Assessment for Surgery that took place
in Bordeaux, France, as part of the celebrations of the 30th anniversary
of the ESA. Three presentations focused on a) the main messages from
the Outcome4Medicine Consensus Conference, which took place in
Zurich, Switzerland, in June 2022, b) the patient perspective, and c)
benchmarking were hold by ESA members and discussed by ASA
members in a symposium attended by members of both associations.
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As the universal outcome assessment of surgical procedures
remains a challenge worldwide, the European Surgical Associa-
tion (ESA) and American Surgical Association (ASA) took the
task to highlight the main statements from a Jury-based consensus
conference on how to assess the quality of surgical interventions.
Thereby special emphasis was provided on the perspective of
patients, the most important stakeholder, and on appropriate
benchmarking for comparisons among centers or various thera-
pies. What follows is a compendium of presentations hold by
leaders in the field of perioperative outcome research from both of
our continents followed by robust discussions that took place at
the May 11 meeting in Bordeaux, France.

OUTCOME ASSESSMENT FOR SURGERY

Pierre-Alain Clavien (Zurich, Switzerland)

Grounding Question
Statements from the Outcome4Medicine Consensus

Conference, which took place in Zurich, Switzerland, in June 2022.1
In 2008, the World Health Organization (WHO) recog-

nized that postoperative complications account for a large

proportion of preventable medical injuries and deaths and
deemed them a global public health issue.2 The lack of
standardized and universal surgical endpoints has led to incon-
sistent, arbitrary, and often clinically irrelevant outcome
assessments, opening the door to biased interpretations, also
hindering the improvement of health care quality.3,4

To address this issue the Outcome4Medicine core group
engaged in a long process aimed to produce consensus state-
ments on how to assess the outcome of medical interventions.
For this purpose, the Zurich-Danish Model was chosen, where an
independent Jury frames recommendations based on the best
available evidence prepared ahead of the meeting by a multi-
disciplinary panel of experts.5 The aim was to produce evidence-
based, internationally valid, and unbiased recommendations,
which consider the perspectives of many stakeholders, including
patients, health care providers, as well as payers or governments.
To prevent any conflict of interest, Jury members were not
directly involved in surgical or medical outcomes research.

The Jury recommendations are summarized in Table 1, as
published in the original Nature Medicine paper.1 First, the Jury
suggested standardized time points for recording outcome assess-
ments and moving away from historically collected discharge or 30-
day data only.6,7 Five fixed time points were proposed, ranging
from the predisease state (T0) through perioperative state (T1–T3)
to the long-term follow-up at 5 years postoperatively (T4).

The next focus was on assessing the postoperative course
from the perspective of the health care providers with much
emphasis on morbidity rather than mortality. Consistent and
complete reporting on complications is paramount including the
availability of an objective grading system ranking complications
by severity. The Jury recommended a listing and grading of
complications according to severity using the Clavien-Dindo
classification,8,9 and to capture the cumulative morbidity for a
single patient with the Comprehensive Complication Index (CCI®),
ranging from the value 0 (no complication) to 100 (death of the
patient).10,11 Both approaches have already been well-established
and validated in many fields of surgery. Their consistent use in the
clinic and in publications would enable standardization of reporting
morbidity,12,13 and the Jury deemed the use of these 2 tools as a
minimum when assessing postoperative outcomes. The so-called
“failure to rescue” is another important marker of quality indicat-
ing a delay or failure in recognizing and properly managing post-
operative complications often with a fatal outcome.14–16 This highly
relevant marker of quality often favors large-volume centers with
the consistent availability of interdisciplinary experts.

Points 3 and 4 of the Jury recommendations deal with
patient’s perspective and benchmarking, 2 topics that Prof.
Laurence Chiche and Prof. Han-Kwang Yang will discuss in
more details, respectively, in the second and third part of this
jubilee article.DOI: 10.1097/SLA.0000000000006077
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Further points of the Jury recommendations account for
cultural and demographic factors when evaluating outcomes, for
example, by directly adjusting outcome measures to culture or by
including socio-cultural factors into the interpretation of data.17–19

The robustness of any outcome data, irrespective of the
perspectives, falls with reliable data management. The goal
should be to create nationwide health care databases to move
toward a global standardization of data collection, storage,
and validation. All stakeholders should contribute to this
overarching goal, from patients to health professionals to
governments. The Jury even recommended calling to the
responsibility of the WHO and G20 to master the political
process and declare the creation of anonymized central data
centers a priority.

Although the focus is on optimizing outcomes, this does
not mean that all available resources should be tossed around to
achieve the optimum. Rather, as part of shared decision-making
with patients, resources should be used wisely and in the best
interest of the patient and society.20 With these recom-
mendations a framework for outcome assessment is now avail-
able that incorporates the perspectives of various stakeholders,
with a particular emphasis on patients.

ASA Discussant: Clifford Y. Ko (Los Angeles, CA)
Thank you for this great honor to discuss the work of

Dr. Clavien and his experts and jury members of the consensus

conference. This project that focuses on outcomes for medicine
is very important for us in surgery because identifies and
defines the data needed to elucidate how the evaluation of
high-quality care might be undertaken. As Dr. Stain the
moderator shared, I have been Director of the quality pro-
grams at the American College of Surgeons for the last
15 years. When we think about what we’re trying to achieve in
surgical quality in the United States and Canada (and inter-
nationally) we frame our efforts as 3 components: problems,
opportunities, and what “good” looks like. So, I’m going to
take this opportunity to ask Dr. Clavien about 3 problems that
we currently have.

First, surgery has always been focused on complications.
However, there are many domains of quality, 2 of which are
safety as well as patient-centeredness with patient-reported
outcomes. However, in the United States and some others, we
know increasingly more that the timeliness of care, where there
are waiting lists; efficiency of care (eg, how much money does it
take to do a workup, are we spending too many CT scans,
etc.); effectiveness (eg, if we do surgery, are we sufficiently
curing the clinical problem?); and equity (eg, are treatments
and outcomes equitable). These domains are all quality-related
issues that need to be measured. So, my first question is: now
that Outcome for Medicine is completed, do we need an
Outcome for Medicine Part 2 to define perhaps more domains
of quality?

Second, in the United States, we also have the problem
of implementation of the data. How do we measure the data
well in each of our 5000 hospitals? We have a program called

TABLE 1. Jury Recommendations From the
Outcome4Medicine Consensus Conference

Timepoint of outcome assessment
T0: Predisease state
T1: Before intervention
T2: Early postoperative phase (short-term)
T3: Mid-term follow-up (intervention and disease specific)
T4: Five-year follow-up

Outcome assessment for postoperative complications
When measuring postoperative complications use at a minimum:
Clavien-Dindo classification (severity of complications)
Comprehensive Complication Index (CCI®) (total morbidity)
Failure to rescue
Conduct regular, interdisciplinary “morbidity and mortality

conferences” in clinical practice and include discussions of
successful cases to reinforce effective behavior.

Patient-centered outcome assessment
Patient education and empowerment are critical for them to take on

responsibility for their care.
Incorporate patient-centered outcome measures such as PROMs and

PREMs into routine clinical care.
Use, at a minimum, one standard global life satisfaction measurement

(eg, EQ-5D) to quantify change over time.
Benchmarking

Benchmarking is a prerequisite to assess and improve quality of care.
Make benchmarking mandatory for all institutions, irrespective of

their size.
A robust methodology to create benchmark values includes low-risk

patients treated at expert, high-volume centers.
Risk assessment

Make preoperative assessment and postoperative reporting of high-
risk patients mandatory and disease specific.

Consider multiple factors such as patient-, physician- and procedure-
related factors as well as the context in which patients live (for
example, socio-demographic factors, social determinants of
health).

Involve “informed” patients in the establishment of risk profiles and
in defining their expectations of the intervention.

TABLE 1. (Continued)

Data management
Governments and relevant sectors of society must engage in

establishing nationwide health care databases, working toward
global standardization of data collection, curation, storage, and
validation.

Hire/appoint a “data quality guarantor” at every institution to ensure
data accuracy and completeness.

Involve patients in database creation and data collection so that
outcome data can be shared with patients in a simple, lay-
language manner.

Inform the public about the benefits of well-designed research under
strict privacy protections.

Call on the WHO and the G20 and their global responsibility to
master the political process and make the creation of
anonymized centralized data centers a priority.

Approaches to secure adequate treatments
Implement initiatives to avoid over and undertreatment, such as:
“Choosing Wisely” initiatives
Binding guidelines
Removing financial incentives for low-value interventions

Dealing with cultural and demographic factors
Define and incorporate cultural and demographic factors in the

interpretation of outcomes after surgical interventions.
Strategies to deal with unwarranted outcomes

Shift from a culture of blame to a culture of collaborative and
collective learning.

Develop and establish new systems and procedures to mitigate the
consequences of unwarranted outcomes (for example,
compensation at institutional, regional, and/or national level).

In the handling of medical errors, apply truthful disclosure and the
TRACK principle: Transparency, Respect, Accountability,
Continuity, and Kindness.

With permission from Nature Medicine paper.1
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the National Surgical Quality Improvement Programs, or
NSQIP. Over decades, we found having accurate data is
paramount to achieving high-quality care and outcomes. But
right now, collecting accurate data is sometimes expensive
and burdensome – and not altogether comprehensive. We
have hundreds of hospitals in the United States, but not all.
So, my second question is: how to operationalize and imple-
ment the use of data that have been identified by the Out-
comes for Medicine project everywhere – not just in one
country, but all such that benchmarking, evaluation, and
improvement can be better undertaken? Will it be through
technology and AI?

Third, something we are working on right now is ach-
ieving improvement. We know that when audit and feedback is
implemented, it works only 16% of the time. This has been
shown through many systematic reviews. This is not sufficient.
We need to improve improvement. So, my question is: when we
provide data and with benchmarks, how do we help hospitals
and surgeons get better? What should our strategies be to
achieve improvement when achieving improvement is so
difficult?

Response From Pierre-Alain Clavien (Zurich,
Switzerland)

Thank you so much, Dr. Ko, for accepting our invitation
and for providing such great insights into the complex and
controversial topic of outcome research. In fact, you already
answered most of your questions. Your first question is whether
we need an Outcome4Medicine, Part 2, to define more domains
of quality. I can only agree with this proposal, as quality must
cover other processes, such as the time it takes to see an expert,
to have the workup completed, or to be fully informed about the
putative therapies. The path to diagnostic testing is also rarely
standardized, and it is not typically well-described in the guide-
lines since the final diagnosis remains unknown. This could be a
valuable consensus effort, combining both ASA and ESA
perspectives.

Your second question targets the challenges of obtaining
comprehensive and conclusive data from all hospitals in a
country. Some countries, such as in Scandinavia, have done
better than others, but, in many regions, only an administrative
database is available, which lacks key medical information.
Despite much effort, I can see that there is still dissatisfaction
in the United States. In Outcome4Medicine, the jury recom-
mend independent, and if possible, national data collection.
Government must invest in this issue since no improvement in
health care can occur without such information. Will AI help?
This, I do not know.

Finally, improvement is, of course, the goal. Probably,
the main benefit is for us to simply be aware of our results and
the gap in benchmark values. There are convincing studies
which demonstrate that spectacular self-improvements occur
simply when feedback is provided to hospitals and surgeons. It
seems helpful to convincingly inform surgeons where they rank
compared with their peers. In addition, providing a concrete
action plan, illustrating the steps to be taken, to the surgical
team has shown promise, although concrete actions for
improvements remain in the hand of the respective hospital
and doctors. Another effective tool for the improvement of
surgical procedures is video-assisted feedback, perhaps with the
help of AI. All methods can only be activated once reliable
data are available.

PATIENT PERSPECTIVE

Laurence Chiche (Bordeaux, France)

Grounding Questions
Which patient reported outcome should be used? What is the

importance of PROMs and PREMs?
The most important stakeholder in outcome assessment are

the patients, which are regrettably often forgotten. The mission of
every physician is to provide patients with the best care. However,
patients define “the best” and quality by other criteria than sur-
geons, for example, by their functional status postoperatively or
by nonmedical services such as food quality. Therefore, to assess
the quality of surgery in research and in clinical practice,
standardized assessment of outcomes from the patient’s per-
spective including patient-reported outcome or experience meas-
ures (PROMs and PREMs, respectively) are needed and should
become an integral part of any surgical outcome assessment.21–23

PROMs and PREMs allow evaluating the real impact of surgery
on a patient’s life and people’s satisfaction23 and must be vali-
dated, according to a rigorous methodology.24

PROMs are questionnaires completed by patients, without
professional interference, using paper or electronic applications.
They are either generic with questions related to pain, general
quality of life, social impact, or condition-specific including
questions focused on the disease’s symptoms or consequences of
the surgical procedure.25 PREMs are surveys completed by
patients to assess their experiences. They include questions
related to communication with health care providers, timeliness
of care, and overall satisfaction with the care provided.26

Since the 70s, many different PROMs and PREMs have
been formalized by academic, governmental public health insti-
tutes, research projects, or user associations all over the world
for different fields of medicine.27–29

The use of PROMs and PREMs in surgery is increasing
for several reasons:30 first, surgical morbidity and mortality have
decreased while long-term survival has improved, leading to
focus on quality of life; second, hospital stays tend to be shorter
(enhanced recovery and outpatient programs),31 with more and
more home cares; third, alternative and competitive treatments
to surgery are becoming more and more popular, making it
necessary to compare and better evaluate the different options.

PROMs and PREMs were initially used in low morbidity,
functional surgery, and recently because of multimodal asso-
ciated treatments, after complex surgery like transplantation or
oncological procedures.32–35

The choice of PROMs to be used in research depends on
the objective on the study. Generic and condition-specific
PROMs are often associated. For example, SF-36 assesses 8
domains, including physical functioning, role limitations, bodily
pain, general health, vitality, social functioning, role limitations
due to emotional problems, and mental health.

The actual use and impact of PROMs and PREMs depends
on the country. They are commonly implemented in clinical
research for comparison and benchmarking, but also, in practice,
for certification of institutions, public diffusion, and reimburse-
ment (health care system).29 The importance of PROMs and
PREMs has been widely demonstrated providing valuable infor-
mation for surgeons, health care providers, and policymakers to
evaluate the effectiveness of surgical interventions. By using these
measures, surgeons can assess the benefit of the surgery in terms of
quality of life and social consequences, better understand post-
operative symptoms and their severity.23,36 So, surgeons can
identify areas for improvement in patient care or even in
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technique, propose a potential alternative, better inform before
surgery and, detect earlier, after the patient’s discharge, the late
potential side effects to react faster. The benefit for the patient has
also been shown: use of PROMs improves symptoms (linked to
anxiety) and even survival in palliative management.37 It also
helps to decrease the use of emergency services and the rate of
readmission. Concerning the Health system organization, it helps
to identify areas for improvement in institutions and the organ-
ization of care by implementation of clinical pathways for exam-
ple, and finally, PROMs happen to be an essential tool to set up
medical telesurveillance.

Nevertheless, even if surgeons seem convinced of the benefits
of PROMs,38,39 some barriers to their use, mainly in clinical prac-
tice, can be highlighted40: (1) patient’s acceptability and fidelity in
case of too long or irrelevant questionnaires, (2) absence of a defi-
nition of acceptable response rate, (3) equity issues because of lan-
guage problems or disadvantaged backgrounds, (4) cost-effective
and time-consuming implementation, (5) lack of standardization of
condition-specific PROMs for comparison, (6) actual impact in care
modifications.

To conclude, PROMs and PREMs are effective tools to
improve the quality in surgery, in the era of minimal invasive
surgery, postoperative home care, and telesurveillance. To inte-
grate them into clinical practice is a strong recommendation, as
long as they are used to complement clinical data, are validated,
reliable, easy to understand, available in different languages, and
wisely chosen, considering the targeted objectives and improving
health equity.41

Of further importance for the Outcome4Medicine Con-
sensus Conference Jury is that patients should move away from
their role as background artist and take an active role in choosing
their care. Patient education and empowerment are key elements
to support patients in taking responsibility for their care.36,42

ASA Discussant: Leigh A. Neumayer (Jacksonville, FL)
I would like to thank the ESA and ASA for the privilege

of being the first discussant. It’s a pleasure to be here. Over the
last century, advances in medicine and surgery have increased
survival rates for most diseases. Importantly, we have decreased
postoperative mortality to low single digits, if not zero, for
nearly all elective procedures. Additional surgeon-centered out-
comes, such as complications and the ability to rescue patients,
can also be measured, although defining these outcomes is not as
black and white as mortality. In fact, in the NSQIP, when we
were doing this work on data definitions, both for the comor-
bidities and complications, it was hard. We started to define
them based on what kind of intervention was done because that’s
easier to measure. Death is easy to define, but the cause of it is
more difficult. From the patient’s perspective, as we saw from
some of the examples already given, their quality of life after the
procedure and their satisfaction with the process are what mat-
ters. Interestingly, we’ve fully embraced goals of care discussions
for patients at the end of life. Yet, we’ve not incorporated them
into discussions with patients when deciding on whether to
operate or which procedure may suit their goals best.

The importance of using both surgeon-centered measures
and patient-centered outcomes was shown in the Veterans Affairs
trial of open or laparoscopic inguinal hernia repair.43,44 In this
trial, we randomized 1,983 men to open or laparoscopic mesh
repair of hernia, with the primary outcome being surgeon-cen-
tered, which was recurrence at 2 years. The trial included several
patient-reported outcomes including Medical Outcomes Study
Short Form 36 (SF-36), surgical pain score (SPS), activities
assessment scale (AAS), and patient satisfaction. Two of these

measures (SPS, AAS) were developed and validated to specifically
assess pain and activity levels after inguinal hernia repair for this
study.45,46 While we found that the recurrence rate in the lapa-
roscopic group was almost 2 times as high as in the open group, we
also wanted to better understand what a recurrence meant to the
patient versus other complications.47 What we found was that
neuralgia, or pain, adversely affected all patient outcomes, while
recurrence, which we said was the gold standard, affected pain
activity and satisfaction, but interestingly, not their score on the
SF-36. This led us to conclude that we should not only use
recurrence as a measure of the effectiveness of hernia repair but
also the occurrence of postoperative pain.

Dr. Chiche noted a lot of barriers to us implementing
PROMs and PREMs, including patient acceptability and fidelity;
the absence of a definition of an acceptable response rate, which
we’ve not really addressed; equity issues due to different lan-
guages; cost-effectiveness; the time-consuming nature of imple-
mentation; lack of standardization; condition-specific PROMs for
comparison; and actual impact of care modifications. In the hernia
study, we showed how important measuring PROMs is.

I have 3 questions for Dr. Chiche: First, how important
are these condition- and procedure-specific outcome measures,
when we have some good data that show that more generic tools
like the SF-36 might pick up what the problems are?

Second, I believe that if we’re going to use PROMs to
change practice, then we’re going to need surgeons to believe
that they are important. Do you have any data that would show
us that, besides our own anecdotal experiences?

Finally, in the United States, the way to get something
incorporated into practice is to get it reimbursed by insurance.
Any ideas of how to accomplish this?

Response From Laurence Chiche (Bordeaux, France)
Thank you for your interesting comments and these very

relevant questions, even if I do not have all the answers. Con-
cerning the condition-specific outcome measures, I think they are
much more informative than the generic ones because they focus
on the real side effects of the specific procedure, and they could
help to improve our technique and the information we deliver
before surgery. Ideally, both generic and condition-specific
measures should be used.

Regarding the perception of PROMs in the surgical
community, you are right. It is paramount that we convince
surgeons that they are useful. When preparing this talk, I asked
many of my colleagues what they thought of PROMs, and they
didn’t exactly know what they were. In the literature, there is
very few data about this issue. PROMs are quite known in
functional and outpatient surgery, but much less in oncological
surgery. A very interesting paper on this topic has recently been
published by Mou et al38 in this Journal. So, it is our mission to
inform and train young surgeons on how to use PROMs and
improve their practice.

Finally, concerning the implementation of PROMs, we
need to find a way of making them easier to use or even almost
compulsory. This is, perhaps, the most difficult aspect. In
France, the insurance reimbursement system is different, and this
solution is not as applicable as it is in the United States, for
example. Perhaps, it could be incorporated in the ranking system
of institutions, although it could be dangerous. Rather, I think it
should be incorporated at an institutional level, with regular
assessments and financial benefits for departments in terms of
research staff and technicians. However, of course, all these
measures should be discussed according to the health care system
of each country.
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ASA Discussant: Jeffrey S. Barkun (Montreal, Canada)
I want to thank Dr. Chiche for an excellent review on the

topic of PROMs and PREMs in an era where we understand
that complications and mortality cannot reflect the totality of the
patient perioperative experience.

I would like to come back to the 2 cartoon examples which
Dr. Clavien and Dr. Chiche mentioned to us to explain how
discrepant 2 different patients’ impressions may be, despite
similar measured perioperative PROMs. Arguably, I believe this
relates to one of our major roles as surgeons: not as a technician,
but rather as a manager of patient expectations in the context of
a customized patient approach which starts before the operative
journey.

PROMs are thought to measure a patient-recorded state
at a given point in time. The difference between a baseline
PROM and a postoperative PROM (the “perioperative delta
PROM”) is often the preferred way to measure the change in a
perceived perioperative state of health by numerically using
the patient as their own control. However, the appreciation of
the patient for the perioperative process is arguably just as
dependent on their preoperative expectation as it is on the
actual magnitude of the “perioperative delta PROM.” Two
patients may thus display an identical “perioperative delta
PROM” yet have very different perceptions of their expe-
rience because of their respective expectations. The magni-
tude of these expectations is, however, never quantified
preoperatively.

One way of summarizing numerically a patient’s expect-
ation could be to measure the preoperative PROM and ask the
patient at the same preoperative session to give us an anticipated
postoperative PROM which they would expect to achieve after
the operation. The difference between the baseline PROM and
the anticipated postoperative PROM could be thought to reflect
a measure of the patient’s expectation, call it the “expected delta
PROM.”

After the operation, a simplistic measure of the fulfilled
patient expectation could then be a ratio of the “preoperative
delta PROM” over the “expected delta PROM” which the
patient had hoped for. In an ideal situation, the ratio will show a
better-than-expected result.

As surgeons, we daily need to evaluate and respond to
patient expectations according to our knowledge of the patient,
the literature, the operation, and our experience with previous
patients, all in a data-driven fashion. Trying to measure our
patients’ expectations would be a good place to start.

Response From Laurence Chiche (Bordeaux, France)
Your question is important. I took this example because

it’s 4 weeks after surgery. If you give the patient PROMs at day
15, you can anticipate the problem. If we use these PROMs
routinely, then we can anticipate the problems and better com-
municate with the patient. We must determine when these
PROMs will be used, and it must be easy to respond to them. I
believe that this is easier to implement locally than nationally, as
it’s a heavy procedure. However, this can be done by each
institution. At our institution, we built a clinical pathway for
this. Importantly, when surgeons realize how patients feel, they
can speak with them before the operation. When a patient is
prepared, everything is better, including their symptoms and
satisfaction.

BENCHMARKING IN SURGERY

Han-Kwang Yang (Seoul, South Korea)

Grounding Question
What is the goal of “Benchmarking” in surgery and which

methodology should be used?
Unbiased comparisons of outcomes translate the quality

of care among individual therapies, physicians, hospitals, or even
health care systems. Novel approaches for benchmarking are
central for quality assessment and improvement comparing
performances to “the best.”48,49

Among the outcome measurement from the clinicians’
perspective, the Clavien-Dindo classification has been the most
widely used classification in the literature. It has been further
developed in an index, the Comprehensive Complication Index
(CCI®), reflecting the impact of multiple complications (ie,
whole morbidity), respecting the degree of severity of each
complication. The computation of the CCI® is readily available
online for single patients, group of patients, or even institutions;
and importantly both the Clavien-Dindo system and CCI® have
been selected by the Jury of the recent Outcome4Medicine
Consensus Conference1 and have served as key endpoints in all
recent benchmark studies. The prerequisite condition for the
proper use of these metrics for comparisons, however, is the
accurate data collection. Once available, sharing the outcome
among doctors or institutions leads to improvement in the
outcome.50

In contrast, textbook outcome (TO) index has been pro-
posed to measure how many portions of the operated patients
received optimal postoperative course. TO can be defined by
multiple parameters such as the absence of intraoperative com-
plication, free tumor resection margin, appropriate of lymph
nodes in the resected specimen, no severe postoperative com-
plication, and so on; for example in gastric cancer surgery.51 It is
important to realize that in heterogeneous groups of patients, TO
cannot be used for fair comparisons among institutions or
countries. In that sense, comparison of outcomes in the best
patient set is necessary. Performance of “the best” relates to the
fact, that benchmark values for a specific surgical procedure are
based on the outcomes of low-risk patients treated in interna-
tional high-volume reference centers. To create ambitious but
achievable benchmarks, the benchmark cutoff is set at the 75th
percentile of the center’s median. In this way, debates about
ambiguous risk adjustment can be avoided. To create a valid
benchmark, it is necessary to define the group of patients asso-
ciated with the lowest risk for complications such as young age,
low body mass index, the absence of comorbidities. Eligible
centers for benchmark determination should be high-volume
centers holding a prospective database, be involved in clinical
research in the field of interest, and be from at least 2 continents.
A minimal study period of 4 years for benchmarks has been
recommended.48,49 The Jury of the Outcome4Medicine Con-
sensus Conference recommended the implementation of proper
benchmarking mandatory for all institutions to enable trust-
worthy comparisons, as any health care providers must strive to
reach “the best” outcomes (Table 1).

While benchmarking originally comes from the fields of
economy, it is now widely adopted in medicine.52,53 Since 2016,
such benchmark values have already been determined for > 15
procedures by several groups in various field of general
surgery.52–65
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A possible routine use of the benchmark values is to select
patients with outcome parameters outside of the benchmark
values for discussion at the institutional multidisciplinary mor-
bidity-mortality conferences. Poorer outcome than benchmark
values may relate to deficiencies in care or just because the
patient belongs to a higher risk group. A new finding was
identified in most benchmark studies in identifying the best
centers. In addition to the well-established center-volume or
rates of failure to rescue, centers of excellence disclosed a high
proportion of higher risk patients (ie, nonbenchmark patients).
Thus, the ratio of benchmark/nonbenchmark cases represents a
new surrogate marker of quality.

ASA Discussant: Timothy M. Pawlik (Columbus, OH)
I would like to thank the ESA and ASA for the oppor-

tunity to discuss this paper. Due to the increased cost of health
care delivery and the recognition that outcomes vary among
hospitals and practitioners, stakeholders have placed an
increased emphasis on obtaining and assessing high-value sur-
gical care. In turn, it is paramount for stakeholders to accurately
assess the delivery of quality care across hospital systems. Tra-
ditionally, we have used postoperative surgical outcomes, such
as mortality, readmission, and length of stay as important
measures to assess performance, both at the hospital level and at
the surgeon level. However, when individually examined, these
metrics fail to fully give a picture of overall quality. To account
for these shortcomings, investigators have sought to combine
several quality metrics into a single component, as we heard
today from Dr. Yang. To this end, his group and others have
had increased interest in this so-called TO metric, which is a
composite metric that globally represents ideal surgical care.

As a summation of routine collected data, TO allows for a
reflection of quality from different domains of care. While TO has
the advantage of being customizable to a certain disease process or
surgical procedure, the elements included in any definition of
optimal or textbook can vary significantly, and sometimes, be
quite arbitrary. In turn, for TO to be applied globally, it really
needs to be defined in a very specific manner. Another problem
with TO is that most factors included in the definition are hospital-
based and physician-determined. Most factors are all or none.
This is particularly problematic because each element of a TO is
probably weighted very differently by patients.

TO also suffers from the lack of the ability to compare
performances among providers and centers relative to the ideal
standard. To that end, we have heard about benchmarking,
which has been recently proposed to define a “best standard” for
comparative assessment of high-level performance to drive
quality improvement. By referring to a point of reference, the so-
called benchmark facilitates comparing ourselves to the very
best. Benchmarking is centered around the concept of a con-
tinuous cycle of defining the best, comparing the best, and
learning from the best. I would argue, today, that, with the data
around gastrectomy that Dr. Yang showed us from his hospital
in Seoul, your hospital is truly the benchmark for gastrectomy.

Long adopted by other industries, the concept of bench-
marking has only recently been applied to medicine. And again,
I want to congratulate Dr. Yang for his important presentation
and recognize Dr. Clavien for organizing what really was a
wonderful Outcomes4Medicine seminar in Zurich last year.
While attractive as a concept, benchmarking can be challenging.
Benchmarking should involve choosing a well-defined surgical
procedure as well as robust, well-defined clinical outcomes.
Benchmarking outcomes need to be determined only in the
lowest risk patients, and according to strict criteria that are

determine a priori. In addition, benchmarking needs to set up
numeric standards at those best centers.

I have 4 questions for Dr. Yang: First, what is the best
approach to include PROMs and PREMs that we have been
hearing about today, in addition to the classic quality metrics
that define TO and/or benchmarking?

Second, when determining what factors and what numeric
thresholds determine best-in-class or optimal, do we always need
a Delphi process, an expert opinion, or a jury? Who and how is
“best” defined? We talked a bit about the bias involved in the
jury. Perhaps, artificial intelligence will help us define what is
“best” in the future?

Third, the elements of any benchmark need to be recon-
sidered on a routine basis with a broad range of stakeholders.
How often do we need a re-benchmark, given the rapid pace of
innovation and changes in medicine?

Finally, what are your recommendations around patients,
surgeons, and hospital systems, regarding how they should use
these metrics, such as TO and benchmarking? Should these data
be publicly reported to patients, and should they be used to make
decisions around the regionalization of care for certain proce-
dures? Again, thank you for a fantastic presentation on an
important topic.

Response From Han-Kwang Yang (Seoul, Republic of
Korea)

Thank you very much Dr Pawlik for your comments and
questions. Regarding your first question on PROMs and
PREMs, I believe that it will be difficult to incorporate them in
TO, but it may be easier in our benchmark studies.

Your next question on the “best in class” is difficult to
respond to, and I would agree that this can also be somewhat
subjective. Probably, expert consensus can be a reasonable way
to establish the criteria. However, it should be strictly data-
based. In the future, we may use the 4 surrogate markers:
quality, center-volume, rates of failure to rescue, and the pro-
portion of nonbenchmark cases. I do not think that a Delphi
would help, and perhaps, AI could be useful in the future.

Third, your question regarding how frequently we should
repeat a benchmark study is procedure-dependent, possibly
related to the availability of other competitive therapies. As I
presented, if you consider that the purpose of all these parame-
ters is to provide feedback to the doctors or the institute to
improve their results by revealing their performance, then the
more frequently you do this, the better it will be. It would be best
if these markers are automatically calculated (eg, at our Gastric
Cancer Center, we evaluate each surgeon’s overall complication
rate on a weekly basis, as well as each complication’s component
value and cumulative values, ie, their respective CCI®).

Regarding your last questions, TO can be more useful in a
single institute as a longitudinal comparison because the patient
population might not have changed that much within such a
timeframe. It is a challenge to grasp how the data gathered through
benchmark studies should be used. I am not in favor of automati-
cally releasing information on a public scale; however, I would be in
favor of providing this information to each institution for them to
observe potential gaps and react to them accordingly. Certainly,
benchmarking data comparison is superior to encourage each
institution to improve on specific areas. The data can be carefully
released to the public anonymously. This information can also be
used at the level of the legislator, for example, when working
toward the centralization of some complicated procedures.

Chiche et al Annals of Surgery � Volume 278, Number 5, November 2023

652 | www.annalsofsurgery.com Copyright © 2023 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2023 Wolters Kluwer Health, Inc. All rights reserved.

D
ow

nloaded from
 http://journals.lw

w
.com

/annalsofsurgery by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dgG

j2M
w

lZ
LeI=

 on 10/25/2023



ASA Discussant: Steven C. Stain (Burlington, MA)
I was struck by the fact that you were able to regionalize

the care of gastric cancer patients without mandating it, as it
seems patients were aware of which centers had the best out-
comes. My question is about the lymph nodes. You can do a
gastrectomy routinely and get 30 lymph nodes, but several
studies have suggested that <30 lymph nodes would be adequate.
Is it proper to increase the threshold to 30 until you get data that
30 has better survival than 15?

Response From Han-Kwang Yang (Seoul, Republic of
Korea)

Yes, thank you for asking this important question. When
comparing the rate of survival of gastric cancer by stage in the
United States versus Korea or Japan, it was found that every
stage had a poorer outcome in the United States. Why is this the
case? Most likely, it is not because the surgeons didn’t perform
the proper resection, but, probably, because of a variation in the
pathologic assessment, based on 2 aspects leading to under-
staging. For proper gastric cancer surgery, surgeons should first
perform enough lymph node dissections, and second, patholo-
gists should carefully look at as many lymph nodes as possible.
As I presented, if you only do Level 1 lymph node dissections for
distal gastrectomy, you can get a median of 31 lymph nodes;
with Level 2, you can get a median of 13 nodes. To tell whether
you have completed a proper radical gastrectomy, a median of
15 lymph nodes is too small. This is an important issue that must
be explored in further analyses. This topic can be discussed as an
expert consensus topic at the International Gastric Cancer
Congress.
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