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Abstract

Background Textbook outcome (TO) is a multidimensional measure used to assess the quality of surgical practice.
[tis a reflection of an “ideal” surgical result, based on a series of benchmarks or established reference points that may
vary depending on the pathology in question. References to TO in the literature are scarce, and the few reports

that are available were all published very recently. In the case of gastric surgery, there is no established consensus
on the parameters that should be included in TO, a circumstance that prevents comparison between series.

Aim To present a review of the literature on TO in gastric surgery (TOGS) and to try to establish a consensus on its
definition.

Material and methods Following the PRISMA guide, we performed an unlimited search for articles on TOGS

in the MEDLINE (PubMed), EMBASE and Cochrane, Latindex, Scielo, and Koreamed databases, without language
restriction, updated on December 31, 2022. The inclusion criterion was any type of study assessing TO in adult
patients after oncological gastric surgery. Selected studies were assessed, and TOGS was measured. The parameters
used to assess the achievement of TOGS in selected studies were also recorded.

Results Twelve articles were included, comprising a total of 44,581 patients who had undergone an oncological
gastric resection. The median rate of TOGS was 38.6%. All the publications but one included mortality as a TO variable,
showing statistically significant differences in favor of the group in which TOGS was achieved. All articles included

the number of nodes examined in the surgical specimen, with the assessment of fewer than 15 being associated

with a low rate of TOGS achievement in five studies (41.7%). The variable postoperative complications according

to the Clavien-Dindo score was the most important cause of failure to achieve TOGS in four studies (33.3%). Seven
articles (58.3%) found a significant increase in long-term survival in patients who obtained TO. Advanced age, elevated
ASA, and Charlson score had a negative impact on obtaining TOGS.

Conclusions The standardization of TOGS is necessary to be able to establish comparable results between groups.
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Introduction

Textbook outcome (TO) is an indicator that combines
a series of perioperative parameters that together
define patients with an ideal postoperative course, and
shows the percentage of patients in which this result
is achieved [1]. The concept of TO was defined for the
first time by Kolfschoten et al. in the field of colorec-
tal cancer surgery and was based on six parameters:
hospital stay, mortality, reoperation rate, readmission
rate, RO, and surgery without stoma. Since then, several
articles have been published on TO in various cancers
requiring surgery, using definitions that have some-
times included variables other than the ones just listed
[1-5].

The results published are quite heterogeneous because
the parameters included to assess TO have varied accord-
ing to the pathology; sometimes, the parameters used
have varied even inside the same pathology, as in the
case of gastric carcinoma, for example. Consequently,
although TO is a very useful tool for assessing the qual-
ity of surgical treatment, the variation in the parameters
included makes it hard to obtain valid results and conclu-
sions [6, 7].

Esophagogastric surgery has particularly high mor-
bidity and mortality rates. The first definition of TO in
esophagogastric surgery was published by Busweiler
in 2017 [1]. Without any doubt, it is one of the most
demanding: it includes 10 variables, and the rates of TO
obtained are much lower than those recorded in other
cancers. Since Busweiler et al’s study, the definitions of
TO in gastric cancer surgery have consistently included
variables such as RO resection and the number of nodes
analyzed (15 or more) [2]. However, there are variations
in the definition of severe complications, hospital stay,
and the period of time (i.e., 30 or 90 days) considered to
assess postoperative mortality. In addition, the results of
TO for all types of esophagogastric cancer surgery have
frequently been presented together, in spite of the fact
that they are procedures with different morbidity and
mortality rates. Further, in some studies, the main objec-
tive is the comparison of high and low-volume hospitals
(3,10), but in others, the focus is on the assessment of
long-term survival associated with TO (1,12) [3]. Finally,
after esophageal and gastric cancer surgery, a direct cor-
relation was observed between the achievement of TO
and survival [4].

Thus, TO is regarded as a high-quality indicator for
measuring the results of gastric surgery (GS) and as an
indicator of long-term survival. We therefore carried out
a systematic review of the published literature on TO in
gastric cancer surgery (TOGS) with the aim of proposing
a set of common variables that make it possible to com-
pare the results of different centers.
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Methods

Adhering to PRISMA guidelines, we performed an
unlimited search for articles on TOGS in the MEDLINE
(PubMed), EMBASE and Cochrane database, Latin-
dex, Scielo, and Koreamed databases, with no language
restriction, updated on December 31, 2022. The search
items were ((Textbook outcomes) or (Textbook out-
come)) and ((Gastric) or (Stomach)) and ((Surgery)).

The sole inclusion criterion was any type of article that
included adult patients in whom TO had been meas-
ured after any type of surgery for gastric cancer. Exclu-
sion criteria were studies that combined different types of
surgery (gastric and esophageal) without presenting the
data for gastric surgery separately, benign gastric surgery,
series of pediatric patients, duplicated series, surveys,
and editorials.

The following data from the selected studies were
included, if available: the author of the study, year of pub-
lication, type of study, the Ottawa-Newcastle scale score
[5], number of patients included, disease, procedure
(type of gastrectomy), percentage of TO, factors associ-
ated with achieving TO, the parameter least frequently
achieved in obtaining TO, variation between hospitals
included in multicenter studies, the relationship between
TO and survival, and others (Table 1). The parameters
used to define the achievement of TOGS in the selected
studies were also recorded (Table 2).

The articles were included or rejected based on the pre-
defined criteria and on the information obtained from
the title and summary matched by three authors (SC,
JMR, CV). Searches for duplicate series were performed,
and in case of doubt, the article was read in full. The ref-
erences of the selected articles were also checked, though
no additional articles not included in the initial search
were found.

The quality of the studies was assessed using the New-
castle—Ottawa scale (Table 3) [5]. Scores of 0-2 were
considered poor quality, 3-5 fair, and 6-9 good or high.
None of the studies were RCTs.

This systematic review has been registered in the
Research Registry (reviewregistry1695).

Results
The search yielded 31 articles. Nineteen of the articles
were excluded, for the following reasons: 11 were not on
TO, two were invited comments on articles about TO,
two evaluated esophageal TO exclusively, one included
only neuroendocrine gastric tumors, one evaluated TO
after bariatric surgery, and another unspecified oncologi-
cal TO. Figure 1 shows the PRISMA diagram (Fig. 1).

Ten studies were considered to be good quality
according to the Ottawa-Newcastle scale and two were
fair (Table 3). Due to the heterogeneity in the design of
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Fig. 1 Algorithm PRISMA guidelines

the studies and the variables used, we were unable to
carry out a meta-analysis of the data.

Finally, the study focused on 12 articles including
44,581 patients who had undergone resection for gas-
tric cancer and in whom TO had been measured. Six
of the studies were multicenter, and these provided
the largest number of cases (N=41,606, 93.3% of the
total), five were single-center (N=2881, 8.9%), and one
was conducted at two centers (N=258, 2.6%). In four
studies, the results came from population databases
(N=39,589, 88.8%) [6].

The median number of patients who attained TOGS
was 38.6% IQR (34.3-49.7). The rates of TOGS achieved
ranged widely (22.7-75.7%) (1,17), but were between 34
and 45% in eight of the studies. Only two studies (16.7%)
surpassed the threshold of 50% TO (18,19)—one single-
center study in Korea and another in Spain. The median

TOGS obtained in population studies (92.5% of all
patients) was 27.9% (11,13,16,20) (Table 1).

Parameters included in the assessment of TO

All the publications except one included mortality as a
TO variable (16). The exception also provided the larg-
est number of cases, although it reported mortality in
the series at 30 days (1.4% TOGS group versus 4.7% non-
TOGS group) and 90 days (2.3% TOGS versus 9.4% non-
TOGS) and presented statistically significant differences
in favor of the TOGS group [6]. Of the rest of the stud-
ies, three (25%) did not specify whether mortality was
assessed at 30 or 90 days (1,20,21), six (50%) measured
it at 30 postoperative days, and two (16.6%) at 90 days
(3,9,12). The readmission rate was measured in ten arti-
cles (83.3%), although there was no consensus regard-
ing the number of days required for its measurement:
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five (41.7%) assessed it at 30 days, one at 90 days, and in
five (41.7%), the time point was not specified (2,3,10-
12,14,17,18,20,21,23,24). Readmission was included as a
TOGS variable in all but one study [7].

All the studies included the number of lymph nodes
examined in the surgical specimen, and all but one
(91.7%) applied a cutoff point>15; the exception estab-
lished the cutoff point at>16 nodes [7]. Complete
resection was included in 66.7% of the studies, and
RO resection was included in all the articles reviewed
(2,3,10-12,14,17,18,20,21,23,24).

Eight studies (66.7%) included the variables postopera-
tive complications, readmission to the intensive care unit
(ICU), and hospital stay in the definition of TOGS. Spe-
cifically, non-reoperation was included in nine (75%)—
in three of these studies, this parameter was assessed
at 30 days, and in six, the time point was not specified.
Complications were measured according to the Cla-
vien-Dindo (CD) scale in eight articles (66.7%) (3,10—
12,14,17,23,24) using a CD score of >1I as a cutoff point
to rule out TOGS. Two articles (16.6%) mentioned and
included postoperative complications, but did not specify
the classification used (1,20). In addition to the CD classi-
fication, one article used a Comprehensive Complication
Index (CCI) score of >30 as a measure of complications
[11].

Non-re-admission to the ICU was included for the
evaluation of TOGS in eight (66.6%) of the studies.
Length stay was included in ten studies, eight of which
used the 75th percentile of the stay (<21 days), one a
stay of <14 days [3], and the other a stay of<12 days
[6]. Finally, the intraoperative complication variable was
included in seven studies (58.3%). The rest of the vari-
ables that make up the TO are described in Table 2.

Variables associated with obtaining TOGS

The parameters most frequently associated with the fail-
ure to achieve TOGS were fewer than 15 lymph nodes
examined in the surgical specimen (five studies, 41.7%)
and severe complications>CD II (four studies, 33.3%).
In three studies (25%), the variables that most influenced
the non-achievement of TO were not specified.

In seven articles (58.3%), a significant increase in long-
term survival was found in patients who obtained TO.
Table 1 shows the rest of the parameters included in the
review. Advanced age had a negative impact on obtaining
TO (2,22). ASA <3, Charlson<2, and CCI=0 were other
factors significantly associated with obtaining TO (3,22).

In four articles, neoadjuvant treatment was positively
associated with obtaining TO (1,2,8,16). Two were Euro-
pean, and the other two were from the USA. One of the
US articles included neoadjuvant therapy as a TOGS
parameter using data from a national database [6].
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Other factors positively associated with obtaining
TOGS were BMI 24-29.9, weight loss<5% pre-surgery,
preoperative hemoglobin>10 g/dL, location of the
tumor in the antrum, laparoscopic surgery, and non-per-
formance of multivisceral resection.

Finally, other factors associated with lower rates of
achieving TOGS were tumors located in the esophago-
gastric junction and diffuse-type histology. No study
found statistically significant differences with regard to
gender (1,3,10,11,14,17,20,23).

Discussion

TO is a tool that comprises a range of variables to assess
the quality of care, and its use is currently increasing
(1). This systematic review of TOGS yielded a median
rate of 38.6%. Ten of the studies (83.3%) analyzed did
not achieve a TOGS rate of 50%. Among the studies that
surpassed this rate, the results of the only Asian series
(a single-center Korean study) stand out, with a TOGS
rate of 75.7% in 395 patients (18). The next highest rate
was achieved in another single-center study in Spain,
with a rate of 51.04% in 96 patients [8]. Multicenter
studies and those that obtained data from national data-
bases obtained even lower figures for TOGS (2,9,16).
These data reopen the discussion on whether the results
obtained in Asia and Western countries are comparable
and highlight the drawbacks of using large population
databases in which much data may be lost. The fact that
other surgeries of similar complexity, such as pancreatic,
liver, or colorectal surgery, obtain values close to 60%
suggests that TO may be more difficult to achieve in the
case of gastric cancer surgery (24,25). Probably, the inclu-
sion of a higher number of parameters is one of the rea-
sons for the lower rate of TO in this setting.

Although there is no internationally accepted defini-
tion of TOGS, the first article on TO in gastric surgery
used ten parameters [1], a considerably higher num-
ber than the six initially described by Kolfschoten et al.
for TO in colon cancer [15]. The ten variables originally
described by Busweiler et al. for the definition of TOGS
were complete resection, pathological R0, and > 15 lymph
nodes in the surgical specimen, no intraoperative com-
plications, no reintervention, no ICU readmission, no
prolonged hospital stay (defined as the 75th percentile of
stay, 21 days if applicable), no mortality or readmission at
30 days, and no severe complications, defined as CD>1I
[1].

None of the studies published since Busweiler et al’s
initial report have included these ten parameters: the
only variables included by all the studies in the review
are mortality, number of nodes> 15, hospital stay, and
obtaining RO. The concordance between the rest of the
parameters was 91.7% for non-readmission at 30 days,
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75% for CD >1I complications and non-reoperation, and
66.7% for complete resection and non-readmission to the
ICU. Only one article included neoadjuvant therapy as an
additional parameter [6].

Examination of 15 or more lymph nodes in the surgi-
cal specimen and severe complications CD>1II had the
greatest specific weight for reducing the rate of TOGS
(41.7% and 33.3%, respectively). The influence of these
two variables on the TOGS rate, together with the fact
that they were included in 100% and 75% of the series,
respectively, support their inclusion in a consensus
TOGS. Obtaining > 15 lymph nodes is associated with a
good surgical technique and a high level of engagement
on the part of the pathologists. The type of lymphadenec-
tomy (D2), the preparation of the specimen by the sur-
geon after resection and the use of indocyanine green are
factors that can help to obtain this high number of nodes
and thus improve TO levels [16]. As regards the inclusion
of CD grade >1I complications, perhaps the use of only
severe complications > CD IIla would receive more wide-
spread support, as complications of this grade are consid-
ered by many authors to be major [17]. The inclusion of
parameters such as reoperation (a CD grade IIIb compli-
cation) and ICU readmission might be unnecessary if the
CD classification is used: the reason for readmission to
the ICU is almost always reoperation (CD IIIb) or failure
of one or more organs (CD IVa-b), which are major com-
plications in the CD classification and automatically rule
out TOGS. Lastly, the RO variable already includes the
concept of complete resection, so we suggest that the lat-
ter variable may be superfluous in the TOGS assessment.

Hospital length stay was analyzed in 91.7% of the
series included in our study and is another of the param-
eters that most influenced the achievement of TO [1].
In 72.7% of the studies, hospital stay was considered
prolonged when it was greater than the 75th percentile,
ranging from 12 to 21 days. However, the result of this
quality indicator is highly dependent on both the imple-
mentation of ERAS protocols and the appearance of
major complications and so the inclusion of this param-
eter in the TOGS has been questioned (29-31). The
30-day readmission rate was included in 91.7% of the
studies reviewed, although there is a direct relationship
between early discharge and readmission [18]; there-
fore, the measurement of these variables at 90 days, as
reported by some authors, would improve the measure-
ment of TOGS, since it is considered that around a third
of patients are readmitted at a point later than 30 days
post-surgery [19].

Gastrectomy for cancer is a major surgery with a signif-
icant morbidity rate that ranges from 4 to 45% according
to series (32,34), although there is no accepted stand-
ard definition of severe postoperative complications.
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A growing number of studies show that the decrease in
morbidity and mortality seems to be associated with the
volume of gastrectomies performed annually (35-39).

Postoperative mortality after surgery for gastric cancer
continues to be high, but it varies significantly between
series (2—-10%) (2,32,40). Although postoperative mortal-
ity was analyzed in all the series, it was only measured
at 90 days in three studies (2,16,22). It is important that
mortality be evaluated 90 days postoperatively, since
there are notable differences between the rates at 30 or
90 days (32,41,42).

The series included in our study refer to different
parameters that influenced the achievement of TOGS,
such as age, ASA classification and Charlson index, neo-
adjuvant therapy, tumor location, histological type, BMI,
preoperative hemoglobin, type of approach, and asso-
ciation with multivisceral resections. Some of these vari-
ables require further analysis and could be independent
factors associated with the achievement of TOGS.

Although the association between advanced age and
postoperative morbidity and mortality after gastric sur-
gery is not well defined, it has been reported in a grow-
ing number of studies (43—47). In 36.3% of the studies
included here, a direct correlation was found between
age and the possibility of obtaining TO, although no defi-
nite cutoff point was established in the series included
(2,18,24). A report by the Dutch Upper Gastrointesti-
nal Cancer Audit (DUCA) nationwide registry showed
a trend towards significance for an association between
age 70 and older and postoperative 30-day or in-hospi-
tal mortality (OR 1.56; 95% CI 0.99 to 2.46) (22). Some
studies have reported a statistically significant increase
in postoperative mortality from age 75 onwards [20]. A
Japanese study of 327,642 patients undergoing major
abdominal surgery (including gastric surgery) concluded
that mortality increased with age in all procedures and
that respiratory complications such as pneumonia were a
key factor in mortality in this subgroup of elderly patients
(>80 years) (40,46,47). In the light of the above, we con-
sider that TOGS should be adjusted according to the age
of the patient. The ASA classification and the Charlson
index are risk factors for morbidity and mortality that
are usually correlated with age. ASA grade <3 and Charl-
son index<2 were significantly associated with obtain-
ing TOGS in two articles. However, the validity of these
parameters has been questioned because they may be
affected by interobserver variability (50,51).

The administration of neoadjuvant chemotherapy, and
specifically the perioperative FLOT scheme (fluoracil,
oxaliplatin, leucovorin, docetaxel), has shown its benefi-
cial role in terms of survival in cases of locally advanced
gastric cancer and with positive lymph nodes, but it
is routinely administered only in European countries
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[12]. Therefore, it is rarely included in studies of TOGS
(2,18,24). On the other hand, the administration of neo-
adjuvant chemotherapy was associated with greater mor-
bidity and mortality, although this assessment has been
carried out with the MAGIC scheme, which is less toxic
(46,52). One might speculate that patients receiving neo-
adjuvant therapy are a selected group of patients who
have advanced tumors but are less frail and have a good
status performance (40,46). For all these reasons, neoad-
juvant treatment should be included in the assessment of
TOGS.

As regards the surgical approach, the meta-analyses
carried out do not report differences in survival, mor-
bidity, and oncological results between laparoscopic and
open gastrectomy, although the laparoscopic approach
presents advantages in terms of earlier diet food intake,
less surgical site infection, and shorter hospital stay [21].
Perhaps this is why in our study the series with the high-
est proportion of laparoscopic surgeries are the ones that
obtain the highest TO rates (2,18,21).

In our review, the location of the tumor in the esoph-
agogastric junction and diffuse histology were associated
with a lower probability of obtaining TO. Perhaps the
fact that this tumor location requires a total gastrectomy
increases morbidity and mortality, although this suppo-
sition is not borne out by the literature; several studies
comparing total and subtotal gastrectomy have found no
differences in terms of mortality, blood loss, or hospital
stay (53-55). In contrast, there seems to be a correlation
between the number of lymph nodes in the surgical spec-
imen and intra-abdominal collections in the postopera-
tive period, which is higher in total gastrectomy (53,56).
Although diffuse histology is associated with a worse
prognosis, it tends to occur in younger patients who usu-
ally have a higher probability of TO [22]. The weight of
these two variables should be studied in greater detail in
future studies of TO.

Other variables positively associated with achieving TO
in some of the series studied were BMI 24-29.9, weight
loss<5% pre-surgery, preoperative hemoglobin>10 gr/
dL, and no multivisceral resection [12, 13]. Gender was
not associated with the achievement of TO in any of the
studies reviewed (1-3,10-12, 14,17,18,20,23,24).

Achieving TO was independently associated with a
statistically significant increase in survival. Six of our
studies (54.5%) found a survival benefit when TO was
reached, with a median survival in the TO group almost
20 months higher than in the non-TO group.

The main limitation of our study was the heterogene-
ity of parameters used for the evaluation of TOGS in the
articles included. This meant that comparison between
them is almost impossible, and we were unable to per-
form a meta-analysis.
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In conclusion, we believe that TOGS needs to be stand-
ardized in order to be able to carry out comparisons
between groups. We propose the following six param-
eters for creating a consensus definition of TOGS:> 15
lymph nodes in the surgical specimen, RO resection,
absence of major complications (CD >IIla) measured at
90 days, length of stay (75th percentile), 90-day mortality,
and 90-day readmission. However, the analysis of other
parameters such as age or the diversity of preoperative
treatment, which in some countries includes neoadju-
vant therapy, suggests that this basic definition of TOGS
should be adjusted to incorporate these variables.
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