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Esophageal surgery is associated with a relatively high
surgical postoperative morbidity rate and accounts for
a high share of reoperations compared to other surgical
procedures (1). In order to improve quality of care there
is an increasing demand for transparency of information
that aids in comparing these morbidity-related outcomes
across institutions, national audits and trials (2,3). This
information can be used to provide feedback to individual
centers and assist them with developing targeted quality
improvement initiatives that might lead to improved
quality of care and better overall outcomes (2,3). However,
relevant comparison of outcomes between centers requires
consistency in data collection. The lack of standardized
definitions for reporting complications so far has hindered
fair outcome assessment after esophagectomy (4). It has also
resulted in a long debate within the surgical community
on which prevalence of complications can be reasonably
expected after esophagectomy.

For this reason, the Esophageal Complications
Consensus Group (ECCG) was formed in 2011 with
the aim to produce a reproducible system for reporting
outcomes associated with esophagectomy (5). Through a
series of Delphi surveys among 21 renowned high-volume
esophageal centers representing 14 countries the ECCG
has developed standardized definitions for reporting
complications after esophagectomy (5). This has enabled
a tool for consistent reporting and formulating goals for
quality improvement projects. As a result, the ECCG
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definitions have, at the time of writing, been used in over
250 papers and have been successfully implemented in
national audits such as the Dutch Upper Gastrointestinal
Cancer Audit (DUCA) (6).

Having produced a system for reporting outcomes
associated with esophagectomy, the centers involved in
the ECCG prospectively recorded data of all resections
according to the ECCG definitions over a 2-year period (7).
With this data they have provided a benchmark of morbidity
and mortality associated with esophageal resection. Some
2,704 esophageal resection were included and involved
47.9% minimally invasive resections and 52.1% open
procedures. The overall prevalence of complications was
59%, and the most common complications were pneumonia
(14.6%), atrial dysrhythmia (14.5%) and anastomotic
leakage (11.4%). Average 30- and 90-day mortality was
2.4% and 4.5%, respectively (7).

The authors are to be commended on this fundamental,
and in many ways essential contribution, as it represents
current international practice in a field where studies have
been limited by a lack of standardized definitions. Yet, future
studies are needed to modify and optimize the definitions
and ‘benchmarks’ currently proposed by the ECCG. The
benchmarks for complications provided by the ECCG are
presented as percentage averages of all the patients included
in the database and does not differentiate between surgical
approach (transhiatal or transthoracic), surgical technique
(full minimally invasive, open or hybrid), differences in co-
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Figure 1 Benchmark values of minimally invasive esophagectomy. Results better than the given thresholds are considered to be within the

benchmark. [Reprinted with permission from (12)].

morbidity status, and center-related differences. These
differences influence the occurrence of complications and
therewith hamper fair comparisons between centers and
will leave room for debate on the prevalence of outcomes
that can be reasonably expected per approach and technique
(8,9). For instance, the rates of overall complications,
pneumonia and anastomotic leakage are higher in DUCA
compared to the benchmark set by the centers participating
in the ECCG (6). These differences were, by the authors of
that same paper, largely explained by differences in patient
and treatment related characteristics.

To overcome these differences future studies could use
the ECCG definitions to provide benchmark values for
specific surgical techniques and groups of patients (i.e., risk
stratification). The concept of benchmarking is to provide a
realistic reference point of the best possible outcome—not
just the average—for a specific surgical approach and for
patients with the lowest risk of postoperative complications
(‘Ideal’ patients) (10). For this reason, in benchmarking
it is recommended to set the benchmark cut-off at the
75th percentile of the median proportion of each included
center to indicate acceptable outcome quality (10). Another
recently published paper has used this technique—while
using the complication definitions of the ECCG—to
provide benchmarks for minimally invasive transthoracic
esophageal resections based on 1,057 patients (11). Only
low risk patients (ASA score <2, age <65, BMI 19-29) were
included and the benchmark was set at the 75th percentile
of the median outcome parameters of the 13 high-volume
centers. The benchmarks provided by this study are
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presented in Figure I, and should be interpreted as the
upper limits of the ‘best possible’ outcome (12). As such,
results from other centers or studies that are within these
benchmark thresholds (the 75th percentile of the medians)
will indicate acceptable outcome quality.

Further identification and refinement of benchmarks
should be developed as there are potential risks associated
with providing only one general complication benchmark
for all esophageal cancer patients. For example, it
could lead to institutions undertaking only low-risk
procedures (e.g., minimal comorbidity/frailty) to lower
their complication rates. This could become problematic
in patients with esophageal cancer because curative
treatment often still requires highly complex surgery,
which accordingly is associated with an increased risk of
perioperative complications, but also with improved overall
survival (13). Having a high complication rate does
not necessarily exclude providing good overall survival
outcomes. As these two issues are inseparable, it should be
recommended to include survival analyses and different
risk-profiles in the benchmark (14).

Future studies are also likely to lead to modifications
of the definitions of complications set by the ECCG. For
example, pneumonia has been defined according to the
clinical pulmonary infection score (CPIS) (15). However,
the CPIS has been developed in patients with ventilator-
associated pneumonia, without validation in patients
with postoperative pneumonia. Furthermore, it has been
demonstrated that the CPIS cannot directly be translated
to other populations, as validation in trauma patients
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failed (16). Considering these limitations and to fill in this
gap a specific scoring model to define pneumonia after
esophagectomy has been created; the Uniform Pneumonia
Score (UPS) (17,18). Inclusion of the internally and
externally validated UPS in the ECCG definitions will
likely improve outcome reporting and comparison of this
complication after esophagectomy (17).

In summary, reporting outcomes using standardized
definitions in esophageal surgery is an essential step to
allow accurate comparison of outcomes across institutions,
national audits and trials. Reliable comparisons could help
to reveal significant differences in outcomes and therewith
aid in the development of targeted quality improvement
initiatives. Subsequently it can be used to assess the impact
of such initiatives. Therefore, a more widespread adoption
and refinement of the ECCG platform is recommended
to facilitate communication and evaluation of different
approaches for the improvement of outcomes after
esophagectomy.
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