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Abstract

Background Textbook Outcome (TO) is a quality indicator representing the ideal surgical postoperative course. The
lack of consensus on TO parameters in Gastric Oncological Surgery (TOGS) hinders comparative outcomes analysis.
This study aimed to establish a universally accepted set of TOGS parameters using Delphi consensus made by
international experts in gastric cancer surgery.

Method The Delphi process involved four phases: 1. Evidence Acquisition: A systematic review revealed significant
variability in TOGS parameters. 2. Expert Panel Discussion: Eight international experts developed 18 preliminary
questions for a survey. 3. Delphi Process: Two rounds of anonymous surveys among key opinion leaders measured
agreement using a 5-point Likert scale, with consensus defined as >70%. A third round was conducted to revise
questions on mortality, lymph nodes, and hospital stay. 4. Generation of Recommendations were created based on
consensus from the three rounds

Results Of 53 invited surgeons, 39 responded, and 34 completed both rounds. By the second round, ten parameters
were agreed upon. 1) No 90-day mortality; 2) No complications > lll according to Clavien-Dindo classification; 3) No
intraoperative complications according to the GASTRODATA classification; 4) RO resection; 5) More than 25 lymph
nodes analyzed in the surgical specimen; 6) No reoperation; 7) No readmission to the Intensive care Unit (ICU);

8) No readmission in the first 30 postoperative days; 9) Length of stay below the 75th percentile of the series; 10)
Resumption of chemotherapy treatment, if indicated, within 8 weeks after surgery.

Conclusion TOGS consensus definition includes ten parameters specific to gastric cancer treatment. Validation in
clinical practice is needed to confirm the proposed TOGS definition as a universal quality metric.

Keywords Surgical benchmarking, Quality indicators, Clinical performance metrics, Expert panel methodology,
Standardization of care, Healthcare quality improvement
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Introduction

Textbook outcome (TO) has emerged as a composite
quality metric that integrates several perioperative vari-
ables to describe an optimal postoperative course [1].
The concept was first introduced in 2013 by Kolfschoten
et al. in the setting of colorectal cancer surgery, where
six criteria were proposed: length of hospital stay, post-
operative mortality, need for reoperation, readmission,
achievement of an RO resection, and performance of sur-
gery without stoma formation. Since then, TO has been
increasingly applied across a wide range of oncological
and non-oncological surgical procedures, often incorpo-
rating additional or alternative variables to those origi-
nally described [2—4].

As a result, published TO rates are highly heteroge-
neous, reflecting substantial variation in the parameters
used to define this outcome across surgical fields and
even within the same pathology. Consequently, although
TO represents a useful global indicator of surgical qual-
ity, the lack of uniformity in its definition hampers the
comparability of results and limits the validity of cross-
study conclusions [4, 5].

Esophagogastric surgery (EGS) is characterized by par-
ticularly high morbidity and mortality. The first TO defi-
nition specific to EGS was proposed by Busweiler et al. in
2017 [3]. This model, one of the most stringent reported,
comprised ten individual variables and yielded lower
TO rates than those observed in other oncological pro-
cedures. Since then, several updated TO definitions for
gastric cancer surgery have been published, incorporat-
ing elements such as RO resection status and lymph node
yield [6-9]. However, important discrepancies persist,
including differences in the exact composition of TO and
in the timeframes used to assess outcomes (e.g., 30-day
versus 90-day mortality). Furthermore, many studies have
reported TO results for heterogeneous esophagogastric
procedures as a single group, despite their markedly dif-
ferent risk profiles. Given that TO is increasingly used as
a benchmark for quality assessment in gastric cancer sur-
gery, the absence of an internationally agreed definition
for textbook outcome in gastric surgery (TOGS) repre-
sents a major limitation.

The Delphi method is a structured and validated tech-
nique designed to achieve expert consensus on complex
topics. It promotes iterative reflection, allowing partici-
pants to reassess their opinions in light of anonymized
feedback from their peers [10, 11]. Typically, existing
evidence is first reviewed to inform the development of
a structured questionnaire, which is subsequently used in
successive Delphi rounds to generate recommendations
[10].

The aim of the present project was to establish an inter-
nationally accepted set of TOGS parameters, enabling
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meaningful comparison of surgical outcomes across dif-
ferent centers.

Methods

This Delphi-based consensus project was conducted in
four sequential phases, each one informing the next. Eth-
ical approval was not required, as no patients or identifi-
able personal data were involved.

Phase 1: Evidence acquisition

A systematic review of the textbook outcome in gas-
tric surgery (TOGS) was conducted in accordance with
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines [12]. An
unrestricted search was conducted in MEDLINE (via
PubMed), EMBASE, the Cochrane Library, Latindex, Sci-
ELO, and Koreamed, without language limitations. The
search was last updated on December 31, 2022.

The following search strategy was applied: ((“Textbook
outcome” OR “Textbook outcomes”)) AND ((“Gastric”
OR “Stomach”)) AND (“Surgery”).

In addition, reference lists of all eligible studies
were manually screened to identify further relevant
publications.

The search retrieved 31 articles, of which 19 were
excluded after screening. Ultimately, 12 studies were
included in the qualitative synthesis. Considerable het-
erogeneity was observed, both in the selection of TO
parameters and in their definitions. Mortality was
included in all but one study, assessed either at 30 or
90 days. Readmission, defined using different criteria,
was reported in all but one publication. All studies evalu-
ated lymph node yield, although only one applied a cutoff
of>15 nodes. Complete resection was reported in 66.7%
of studies, and RO status was reported in all reviewed
articles [4]. Postoperative complications were incorpo-
rated as a TOGS component in eight studies (66.7%),
most frequently defined using the Clavien—Dindo classi-
fication, with grades>III excluding TOGS achievement.
One study applied a Comprehensive Complication Index
(CCI) threshold of >30.4. The length of hospital stay was
included in 10 studies, with variable cutoff points. Addi-
tional parameters—such as intraoperative complications,
blood transfusion, ICU readmission, and neoadjuvant
treatment—were inconsistently incorporated [4].

Phase 2: Expert panel discussion

A core committee of eight experts with recognized expe-
rience in gastric surgery and textbook outcome method-
ology was invited and agreed to participate. The panel
represented institutions from three continents. Based on
the findings of Phase 1, structured virtual meetings were
held to discuss key domains and controversial aspects of
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TOGS. As a result of these sessions, 18 preliminary ques-
tions were formulated for inclusion in the Delphi survey
(Table 1).

Phase 3: Delphi process

A formal Delphi methodology was used to establish
expert consensus. The survey was conducted electroni-
cally using Google Forms® (Mountain View, CA, USA)
and administered in English. Questionnaire development
was based on qualitative content analysis of the Phase 2
discussions.

The survey was distributed to the Phase 2 panel mem-
bers and 45 additional international key opinion leaders,
selected based on their peer-reviewed publications on
gastric cancer and surgical outcomes. Participants were
recruited from multiple countries across three continents
to ensure diversity of clinical practice and healthcare
systems.

Each expert received a personalized email invitation
containing a link to the online questionnaire. Two Del-
phi rounds were conducted (Round 1: January 15 to May
15, 2023; Round 2: June 15 to October 15, 2023). At the
beginning of each round, a formal invitation email was
sent, followed by two reminders. A four-week interval
between rounds was planned to allow analysis and prepa-
ration of subsequent questionnaires.

Participants rated their level of agreement with each
proposed item using a 5-point Likert scale (1: totally
disagree; 2: disagree; 3: neither agree nor disagree; 4:
agree; 5: totally agree). Free-text fields were provided in
both rounds to allow participants to propose additional
criteria or comments. All responses were anonymized.
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Only participant initials, institution, and country were
recorded to avoid duplicate entries.

Items reaching>80% agreement were removed from
subsequent rounds, and their consensus status was com-
municated to all participants. To be included in the final
recommendations, an item was required to reach>70%
agreement by the end of the Delphi process. Items failing
to reach consensus were addressed in Phase 4. Repeated
anonymous voting was performed over two rounds, with
participants informed of the aggregated group responses
from the previous round [13].

Agreement levels were predefined as follows:

+ Unanimity: 100% agreement.

+ Agreement: > 80% agreement.
+ Majority: >70% agreement.

» Discrepancy: <70% agreement.

Phase 4: Development of recommendations

The steering committee synthesized the Delphi findings
and formulated the final recommendations, which are
reported in this manuscript.

Statistical analysis

Only fully completed questionnaires were included in the
analysis. Response rates were calculated for each Delphi
round. For each survey item, results were reported as
percentages for each Likert response category, together
with median values and interquartile ranges, given the
ordinal nature of the scale. Changes between rounds
were described using differences in median Likert scores
(A=Round 2 — Round 1) and percentage agreement to

Table 1 Results of round 1 of the Delphi study showing medians and percentages of responses on the Likert scale for each of the

items

Item Median 1(%) 2(%) 3(%) 4(%) 5(%) 4+5(%)
1.Any postoperative complication (Clavien-Dindo 0 to V) measured at 90 days 4 7.7 359 103 282 179  46.1
2. Any major postoperative complication (Clavien-Dindo Ill to V) measured at 90 days 5 0 26 26 23.1 718 949
3. Intraoperative complications assessed according to the Gastrodata classification 4 0 12.8 103 333 436 769
4. Readmission in ICU 5 26 7.7 2.6 28.2 59 87.2
5. Reintervention 5 0 7.7 26 23.1 66.7 89.8
6. Mortality at 30 days 5 26 10.3 128 231 513 744
7. Mortality at 90 days 5 0 7.7 0 154 769 923
8. Lymph nodes examined > 15 4 5.1 128 231 205 385 59
9. Lymph nodes examined > 20 4 0 205 282 128 385 513
10. Lymph nodes examined > 25 4 26 128 231 256 359 615
11. Negative margins RO resection 5 0 0 0 179 821 100
12. Length of stay <7 days 3 7.7 154 308 308 154 462
13. Length of stay < 10 days 4 5.1 205 154 23.1 359 59
14. Length of stay < 14 days 3 7.7 282 308 205 128 333
15. Length of stay p75 3 7.7 103 48.7 154 179 333
16. Readmission measured at 30 days 4 26 12.8 103 256 487 743
17.Readmission measured at 90 days 3 7.7 282 179 179 282 461
18. Chemotherapy restart (if there is indication) < 8 weeks after surgery 4 26 5.1 7.7 436 41 84.6
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assess response stability and convergence. No inferential
hypothesis testing was performed, as the primary objec-
tive of the Delphi process was to evaluate consensus
rather than statistical significance. Data were extracted
from the online survey platform and analysed using IBM
SPSS Statistics for Windows, version 25.0 (IBM Corp.,
Armonk, NY, USA). Categorical variables were sum-
marised as frequencies and percentages.

Results

The survey was sent to 45 surgeons, plus the Core group
of 8. There were 39 responses in the first round, and 34
completed both rounds (87.17% of first-round respond-
ers); those responses were included in the analysis. Sur-
geons were from Japan (1), Korea (2), Spain (9), Italy (8),
Netherlands (4), Sweden (1), Poland (2), United Kingdom
(2), USA (1), Germany (3), Brazil (1), Chile (1), Canada
(1), Portugal (1), Switzerland (2). In the first round, nine
questions reached 70% (Table 1) and passed to the 2nd
round. The questions were: Question 1: Any major post-
operative complication (Clavier-Dindo 3 to 5) measured
at 90 days (94.1%); Question 2: Intraoperative complica-
tions assessed according to GASTRODATA classification
(76.9%); Question 3: Readmission in ICU (87.2%); Ques-
tion 4: Reintervention (89.85%); Question 5: Mortality at
30 days (74.4%); Question 6: Mortality at 90 days (92.3%);
Question 7: Negative margins RO resection (100%); Ques-
tion 8: Readmission measured at 30 days (74.3%) Ques-
tion 9: Chemotherapy restart (if indicated)<8 weeks
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after surgery (84.6%)(Fig. 1). Questions that passed 70%
consensus). In the second round, nine of nine questions
reached >70%. (Tables 2 and 3) The Changes between
rounds were described using differences in median Lik-
ert scores (A=Round 2 — Round 1) and percentage
agreement to assess response stability and convergence
(Table 4).

Problems after the first round

When analyzing the first round, we noticed that several
items (such as the number of harvested lymph nodes and
length of hospital stay) had been excluded and did not
pass to the second round. The core group held a meet-
ing to analyze the reasons. We realized that the multiple-
choice format (for example, the number of lymph nodes)
was why essential questions, such as the optimal number
of lymph nodes to include in the textbook outcome, were
excluded from the second round. This was a critical point
in the process. For this reason, we decided to reformulate
these questions in a 3rd round. After reformulating the
questions in a third round, there was>70% agreement on
incorporating hospital stay, mortality, and the number of
lymph nodes into the definition of a textbook outcome
for gastric cancer. (Table 5).

Specifically, we asked about cutoff points: for mortality,
83.3% agreed that 90-day mortality is the most appropri-
ate cutoff to include in the TOGS. Regarding the num-
ber of lymph nodes considered adequate as a TOGS
parameter, 40% of respondents considered >25 the most

5,Mortality at 306,Mortality at 90

8, Readmission
measured at 30 Chemotherapy
days restart (if there
is indication) <8
weeks after
surgery

7, Negative
margins RO
resection

days days

®mRound 1 mRound 2

Fig. 1 Questions that passed 70% consensus



Carbonell-Morote et al. World Journal of Surgical Oncology

(2026) 24:251

Page 5 of 8

Table 2 Results of round 2 of the Delphi study. Medians and percentages for responses on the Likert scale for each of the 9 items
obtained in round 1 and included in the form sent out in round 2. A is calculated as round 2 - round 1

MEDIAN 1(%) 2(%) 3(%) 4(%) 5(%)

1. Any major postoperative complication (Clavien-Dindo lll to V) measured at 90 days

2. Intraoperative complications assessed according to the Gastrodata classification

3. Readmission in ICU

4. Reintervention

5.Mortality at 30 days

6.Mortality at 90 days

7. Negative margins RO resection

8. Readmission measured at 30 days

9. Chemotherapy restart (if there is indication) < 8 weeks after surgery

Round2 4 0 6.70 6.70 300 56.7
A =77 =292 =36 18 38.8
Round2 4 0 33 16.7 367 433
A 0 -95 64 34 0
Round2 4 0 33 167 400 400
A =26 44 141 11.8 -19
Round2 5 0 33 33 26.7 66.7
A 0 -44 07 -36 0
Round2 4 0 133 6.7 333 46.7
A -26 3 -6.1 10 —4.6
Round2 5 0 33 6.7 200 70.0
A 0 44  —67 46 -6.9
Round2 5 0 0 0 20.0 80.0
A 0 0 0 2.1 =21
Round2 4 0 6.7 13.3 30.0 50.0
A -26 -6.1 3 44 1.3
Round2 4 0 33 233 30 433
A -26 -18 156 136 23

Table 3 Items included in the questionnaire sent out in round
2 together with the medians and percentages of responses 4+5
(agree and totally agree) for each one

MEDIAN  4+5

1. Any major postoperative complication (Clavien- 4 86.7
Dindo lll to V) measured at 90 days

2. Intraoperative complications assessed according 4 80
to the GASTRODATA classification

3. Readmission in ICU 4 80
4. Reintervention 5 93.3
5.Mortality at 30 days 4 80
6.Mortality at 90 days 5 90
7. Negative margins RO resection 5 100
8. Readmission measured at 30 days 4 80
9. Chemotherapy restart (if there is indica- 4 733

tion) < 8 weeks after surgery

Table 4 Percentage agreement (Likert 4-5) in Rounds 1 and
2 for the nine retained items. A represents the difference in
percentage agreement between Round 2 and Round 1

Round Round Delta
1 2
1. Any major postoperative complication 46.1 86.7 40.6
(Clavien-Dindo lll to V) measured at 90 days
2. Intraoperative complications assessed ac-  76.9 80 3.1
cording to the GASTRODATA classification
3. Readmission in the ICU 87.2 80 -72
4. Reintervention 89.8 93.3 35
5.Mortality at 30 days 744 80 56
6.Mortality at 90 days 923 90 -23
7.Negative margins RO resection 100 100 0
8. Readmission measured at 30 days 743 80 5.7
9. Chemotherapy restart (if there is indica- 846 733 -113

tion) < 8 weeks after surgery

appropriate, 33.3% considered>15, and 23.3% consid-
ered > 20. Regarding length of stay, the 75th percentile of
the series was considered the most appropriate param-
eter to define TOGS, with a 33.3% agreement. The results
are shown in Table 5 and Supplementary Figs. 1, 2, and 3.

So finally, the TOGS parameters were: 1) No 90-day
mortality; 2) No complications > III according to Clavien-
Dindo classification; 3) No intraoperative complications
according to the GASTRODATA classification; 4) RO
resection; 5) More than 25 isolated lymph nodes in the
surgical specimen; 6) No reoperation; 7) No readmission
to the intensive care unit; 8) No readmission in the first
30 postoperative days; 9) Length of hospital stay below
the 75th percentile of the series; 10) Resumption of che-
motherapy treatment, if indicated, within 8 weeks after
surgery.

Discussion

Textbook outcome in gastric cancer surgery encom-
passes a broader and more demanding set of criteria
than those used in many other surgical specialties. As
a result, reported TOGS achievement rates are gener-
ally low [4]. Consistent with this complexity, consensus
in the present Delphi process was reached for only half
of the proposed items, with agreement obtained in nine
of the eighteen questions addressing the different TOGS
domains. Among all evaluated parameters, RO resection
was the only one to achieve unanimous support. Com-
plete microscopic and macroscopic tumor clearance is a
cornerstone of oncological surgery and has been consis-
tently associated with improved overall survival and pro-
longed disease-free intervals [14].
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Table 5 Questions that were not in round 1 and were reformulated

Item Median 1(%) 2(%) 3(%) 4(%) 5(%) 4+5(%)
1. Length of stay should be included as parameter in TOGS 4 0 133 6.7 40 40 80

2. Which Length of stay should be cut off - - - - - -

3. Mortality should be included as parameter in TOGS 5 0 33 0 16.7 80 96.7

4. Which Mortality should be cut off - - - - - - -

5. Lymph nodes should be included as parameter in TOGS 5 0 0 10 20 70 90

6. Which number of lymph nodes should be the cut off -

Severe postoperative morbidity, defined as Clavien—
Dindo grade =111, also reached a high level of consensus.
Although reported complication rates after gastrectomy
vary widely, ranging from approximately 4% to 45% across
series, postoperative morbidity remains a major determi-
nant of short- and long-term outcomes [15, 16]. The use
of standardized and universally accepted systems, such
as the Clavien—Dindo classification, is essential to ensure
reliable reporting and interstudy comparability [17].
Although complications graded >III according to the Cla-
vien—-Dindo classification conceptually encompass events
such as reoperation, ICU management, and mortality, the
expert panel deliberately retained these variables as sepa-
rate components of the Textbook Outcome definition.
Clavien—Dindo reflects the most severe complication
recorded, whereas reoperation, ICU readmission, and
mortality are discrete and objectively measurable clinical
events that are widely used as independent quality indica-
tors. In multicenter and international settings, variability
in complication grading practices may lead to discrep-
ancies between formal classification and event report-
ing. Maintaining these parameters individually enhances
auditability, reproducibility, and construct validity, ensur-
ing that critical adverse outcomes are explicitly captured
within the composite benchmark. In addition, the expert
panel supported the inclusion of intraoperative compli-
cations, assessed according to the GASTRODATA clas-
sification, as part of the TOGS definition [18]. Mortality
was also considered a fundamental domain, and although
both 30- and 90-day time points were discussed, 90-day
mortality was ultimately selected as the most appropriate
indicator.

The resumption of chemotherapy within eight weeks
after surgery, when indicated, is a parameter that has sel-
dom been incorporated into previous TOGS definitions.
Nevertheless, the panel strongly supported its inclusion.
This likely reflects current treatment paradigms in gas-
tric cancer, where perioperative strategies—particularly
FLOT-based regimens—are widely adopted [19]. Post-
operative complications and delayed recovery frequently
preclude completion of adjuvant therapy, which has
been associated with poorer oncological outcomes [20].
A potential limitation of this parameter is the variabil-
ity in adjuvant treatment protocols across countries and
healthcare systems. However, advances such as minimally

invasive techniques and enhanced recovery after surgery
(ERAS) programs have demonstrated benefits in acceler-
ating functional recovery and facilitating timely continu-
ation of systemic therapy [21-25].

Lymph node yield was recognized as a key indicator of
surgical and oncological quality. Adequate nodal assess-
ment enables accurate staging and carries important
prognostic implications, as increasing nodal involve-
ment correlates with worse long-term survival. After
its omission in the second Delphi round was identified,
the item was reintroduced and reformulated. Ultimately,
90% of participants agreed that lymph node count should
be included in the TOGS definition, with the highest
level of support for a threshold exceeding 25 examined
nodes. Techniques such as meticulous bench dissection
and the use of indocyanine green fluorescence imaging
may contribute to optimizing lymphadenectomy quality
[26-29]. Although current Western guidelines, includ-
ing those from the National Comprehensive Cancer Net-
work (NCCN), recommend the examination of at least 15
lymph nodes to ensure adequate staging, this threshold
represents a minimum requirement rather than a bench-
mark of optimal oncologic surgery [30]. In the context
of a standardized D2 lymphadenectomy, higher lymph
node yields are routinely achieved in experienced cen-
ters, and multiple studies have demonstrated an asso-
ciation between increased nodal retrieval and improved
stage accuracy and survival outcomes [27, 28, 31]. The
Delphi panel therefore selected a threshold of > 25 lymph
nodes to reflect a standard of surgical excellence consis-
tent with contemporary high-quality gastric cancer care.
Importantly, the aim of defining a Textbook Outcome is
not merely to capture compliance with minimal guideline
criteria, but to identify an optimal composite benchmark
that reflects the highest attainable quality of care. While
this higher threshold may influence TO rates in lower-
volume settings, it provides a meaningful quality target
and facilitates benchmarking across institutions commit-
ted to oncologic best practice.

Length of hospital stay also required rephrasing in the
second round. Eighty percent of experts agreed that it
should be part of TOGS, and most supported defining
prolonged hospitalization as exceeding the 75th per-
centile of each institutional series. This relative cutoff
likely represents the most appropriate approach in an
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international context, given the substantial differences
between healthcare systems, discharge policies, social
factors, and geographical considerations that may influ-
ence length of stay independently of postoperative mor-
bidity [4].

This study has limitations inherent to the Delphi meth-
odology, including reliance on expert opinion and the
need for future external validation in clinical cohorts. In
addition, textbook outcome is intrinsically an all-or-none
composite endpoint. In most cases, failure to achieve TO
reflects the coexistence of several interrelated adverse
events—for example, severe complications leading to
delayed recovery and inability to resume chemother-
apy—while a smaller subset of patients may miss TO by a
single isolated criterion. This characteristic is inherent to
the TO construct and should be considered when inter-
preting results.

The main strength of this work lies in its originality
and in the international composition of the expert panel,
which included recognized leaders in gastric cancer sur-
gery from three continents.

In summary, following this Delphi consensus process,
ten parameters were identified as essential components
of TOGS: (1) absence of 90-day mortality; (2) absence of
complications > grade III according to the Clavien—Dindo
classification; (3) absence of intraoperative complica-
tions as defined by the GASTRODATA classification; (4)
RO resection; (5) more than 25 lymph nodes examined in
the surgical specimen; (6) no need for reoperation; (7) no
unplanned ICU readmission; (8) no hospital readmission
within 30 postoperative days; (9) length of hospital stay
below the 75th percentile of the series; and (10) resump-
tion of chemotherapy, when indicated, within eight weeks
after surgery.
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