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Introduction: Perioperative complications influence long- and short-term
outcomes after esophagectomy. The absence of a standardized system for
defining and recording complications and quality measures after esophageal
resection has meant that there is wide variation in evaluating their impact on
these outcomes.
Methods: The Esophageal Complications Consensus Group comprised 21
high-volume esophageal surgeons from 14 countries, supported by all the ma-
jor thoracic and upper gastrointestinal professional societies. Delphi surveys
and group meetings were used to achieve a consensus on standardized meth-
ods for defining complications and quality measures that could be collected
in institutional databases and national audits.
Results: A standardized list of complications was created to provide a tem-
plate for recording individual complications associated with esophagectomy.
Where possible, these were linked to preexisting international definitions. A
Delphi survey facilitated production of specific definitions for anastomotic
leak, conduit necrosis, chyle leak, and recurrent nerve palsy. An additional
Delphi survey documented consensus regarding critical quality parameters
recommended for routine inclusion in databases. These quality parameters
were documentation on mortality, comorbidities, completeness of data collec-
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tion, blood transfusion, grading of complication severity, changes in level of
care, discharge location, and readmission rates.
Conclusions: The proposed system for defining and recording periopera-
tive complications associated with esophagectomy provides an infrastructure
to standardize international data collection and facilitate future comparative
studies and quality improvement projects.

Keywords: complications, esophageal cancer, esophagectomy, quality
measures
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A lthough mortality from esophagectomy has fallen in the last 30
years, this operation still carries a high risk of death compared

with most surgically treated cancers. Recent audits suggest hospital
mortalities between 7% and 9% in the West.1 Overall, complica-
tion rates are reported in more than 50% of open and minimally
invasive esophagectomy series,2 with incidences varying between
17% and 74%.2,3 Although adverse events are decreasing in rela-
tion to the treatment of many medical conditions, their incidence
related to surgery continues to increase.4 Postoperative complica-
tions have been directly linked to many important outcomes including
mortality,5–7 readmission rate,8 early cancer recurrence,9,10 survival,7

length of hospital stay,7,11 costs and resource utilization,12 and quality
of life.13–15 A clear understanding of the relationships between com-
plications, their recognition, management, and how they influence
subsequent mortality has, however, been hampered by wide varia-
tions in descriptions of complications and lack of standardization in
time periods defining postoperative deaths.5

There is no widely accepted system for documenting the oc-
currence or severity of complications associated with esophagec-
tomy. This has made it impossible to assess and compare morbidity-
related outcomes relating to individual institutions, clinical trials,
or national audits. An examination of administrative and clinical
databases among the centers participating in the present study showed
significant variation when measuring and reporting the same post-
operative events. Others have noted that the main source of discor-
dance in reporting surgical complications was the lack of standardized
definitions.16

A meta-analysis reporting on the current approaches to doc-
umenting complications in more than 57,000 esophageal resections
highlighted significant heterogeneity in data collection. Although this
analysis identified 210 different complications in 98 publications, 62
(63.3%) of them did not define any of the complications reported.5

A review of esophageal outcomes from 164 National Surgical
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Quality Improvement Project hospitals in the United States demon-
strated that even following case mix adjustment, results between
centers varied by 161% for 30-day mortality and 84% for serious
morbidity.17

Meaningful comparison of outcomes between centers that
might lead to better quality care and improved overall outcomes re-
quires consistency in data collection. This not only involves collecting
data on individual clearly defined complications but also necessitates
agreements on the collection of other explanatory items such as qual-
ity measures and complication severity and treatment response.

The aim of this project was to provide a comprehensive list
of complications and adverse events considered as essential items
for inclusion in institutional and national databases to standardize
reporting of outcomes after esophageal resection. It became quickly
apparent that specific definitions for some complications considered
particularly important in patients undergoing esophageal resection
were also needed, and this process was undertaken after production
of the list of complications.

It was felt that establishing consensus on the basic list, defi-
nitions and quality parameters would be best achieved by a Delphi
survey of international surgeons involved in high-volume esophagec-
tomy practice.

METHODS

Assembly of the Study Group
An initial working group identified high-volume international

esophageal surgical centers and individual surgeons. Invitations to
participate were targeted to include centers with a documented com-
mitment to surgical treatment of esophageal cancer known to have
esophagectomy databases. Group participation was designed to pro-
vide balanced international representation, representing single insti-
tutions, and national and international organizations and professional
societies involved in esophageal cancer surgery (Table 1). All major
thoracic surgery and upper gastrointestinal societies were contacted
and asked to review the goals of the project and consider appointing
members to the study group. Each participating center provided in-
formation on the size of the existing database, numbers of resections
undertaken annually, and the number of surgeons involved.

Initial Organization and Data Collection
Primary data collection involved e-mail communications to

assemble demographic information on the study group and compare
current methodologies and differences for recording complications.

An initial meeting of the study group during the European So-
ciety of Esophagology meeting in November of 2011 in Newcastle,
United Kingdom, was held to confirm and review the current status
of international documentation of esophageal complications, agree
on a methodology that would lead to the construction of an initial
list of complications, and identify future quality and outcome goals
for further assessment. A Delphi process18 was adopted and a series
of agreed questions were developed that formed the Delphi survey.
Responses ranged from 0 to 5, where 0 signified no importance or
complete disagreement and 5 represented high importance or com-
plete agreement.

The survey was then undertaken to provide expert consensus
regarding those outcomes and those quality measures that should be
a routine component of data collection.

The second full-day meeting of the study group occurred on
October 14, 2012, before the International Society of Diseases of
the Esophagus meeting in Venice. The results of the Delphi survey
were reviewed (Table 2) and the basic list modified and finalized
(Table 3). Various methodologies for producing individual defini-
tions of complications were reviewed, and it was agreed that specific
definitions for anastomotic leak, conduit necrosis, chyle leak, and re-

TABLE 1. Members of the Esophageal Complications
Consensus Group

Members Location

Derek Alderson Edgbaston, Birmingham, UK

Ivan Cecconello São Paulo, Brazil

Andrew C. Chang Ann Arbor, MI

Gail Darling Toronto, Ontario, Canada

Xavier Benoit D’Journo Marseille, France

Michael Griffin Newcastle, UK

Wayne Hofstetter Houston, TX

Arnulf Hölscher Cologne, Germany

Blair Jobe Pittsburgh, PA

Yuko Kitagawa Tokyo, Japan

John Kucharczuk Philadelphia, PA

Simon Law Hong Kong, China

Toni Lerut Leuven, Belgium

Donald E Low Seattle, Washington

Nick Maynard Oxford, UK

Manuel Pera Barcelona, Spain

Jeffrey H Peters Rochester, NY

C. S. Pramesh Mumbai, India

John V. Reynolds Dublin, Ireland

Mark Smithers Brisbane, Australia

Jan van Lanschot/Wijnhoven Rotterdam, The Netherlands

current nerve palsy were required. A third full-day meeting occurred
in Rotterdam at the European Society of Diseases of the Esophagus in
November 2013. The final versions of the Basic List of Complications
and Quality Measures were confirmed, and agreement was reached
on the definitions for anastomotic leak, conduit necrosis, chyle leak,
and recurrent nerve injury. Definitions were kept simple and consis-
tent in format ranking “type” of complications rather than grade to
avoid confusion with Clavien-Dindo or Accordion grade. The various
“types” of complications are made on the basis of level of clinical
response to the complication leaving the Clavien-Dindo or Accordion
Severity Stratification to be applied in their current standard fashion.
Once basic agreement was reached, a second Delphi survey was cir-
culated that resulted in some modifications to the definitions at which
point the final Delphi survey was done to confirm consensus.

Stability of the importance ratings was used as the criterion
to determine that consensus had been reached. Response consistency
was estimated by stability in mean scores with decreasing standard
deviation and levels of agreement between raters (interrater reliabil-
ity) using Cronbach α statistic, with successive Delphi rounds.

RESULTS
Study Participants

Ultimately, 21 international surgeons made up the Esophageal
Complications Consensus Group (ECCG) (Table 1). Fifteen in-
dividual surgeons and 6 surgical representatives from sponsoring
organizations (Association of Upper Gastrointestinal Surgeons of
Great Britain and Ireland, European Society of Thoracic Surgeons,
The International Society for Diseases of the Esophagus, The
Society for Surgery of the Alimentary Tract, The Society of Thoracic
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TABLE 2. Results of Delphi Survey

Question Round 1 Round 2 P

Who should be responsible for data entry?
(a) Surgeon 4.4 ± 1.1 4.1 ± 1.1 0.21
(b) Nurse specialist 4.7 ± 0.5 4.7 ± 0.8 0.41
(c) Data manager 3.9 ± 1.2 4.1 ± 1.0 0.58
(d) Surgical trainees 2.6 ± 1.5 2.3 ± 1.4 0.49
How should mortality be routinely recorded?
(a) 30-day 4.3 ± 1.4 4.5 ± 1.1 0.70
(b) 90-day 4.5 ± 0.7 4.7 ± 0.6 0.67
(c) In-hospital 4.8 ± 0.7 5.0 ± 0 0.61
What comorbidity index should be a routine component of database?
(a) Karnofsky 3.7 ± 1.1 2.9 ± 1.2 0.04
(b) Charlson 4.1 ± 1.1 4.7 ± 0.6 0.03
(c) Zubrod 3.5 ± 1.3 4.3 ± 0.8 0.03
(d) Siewert 2.4 ± 1.2 2.4 ± 1.2 0.97
(e) Other 2.5 ± 1.8 2.0 ± 1.4 0.71
Clavien-Dindo or Accordion Severity

Grading should routinely be recorded.
4.8 ± 0.4 5.0 ± 0 0.27

Readmission to hospital after discharge
should be routinely recorded.

4.6 ± 0.6 4.9 ± 0.3 0.04

What time frames for readmissions are appropriate?
(a) 1 wk 4.0 ± 1.5 4.6 ± 0.9 0.22
(b) 2 wk 3.8 ± 1.5 2.9 ± 1.6 0.04
(c) 30 d 4.5 ± 1.0 4.7 ± 0.7 0.33
(d) 3 mo 2.7 ± 1.4 2.4 ± 1.4 0.49
Change in level of care should be recorded,

that is, return to step-down unit, HDU, or
ICU.

4.0 ± 1.1 4.8 ± 0.6 0.01

Blood transfusions should be recorded as
routine.

4.5 ± 0.6 4.9 ± 0.3 0.02

Blood transfusions should be distinguished
between intraoperative and postoperative
transfusions.

3.8 ± 1.1 4.3 ± 1.0 0.19

Recording of blood transfusions should
include the number of units transfused.

4.1 ± 1.1 4.7 ± 0.9 0.02

Discharge location should be routinely
recorded.

3.8 ± 1.0 4.4 ± 0.7 0.11

Recognizing differing resources and patterns
of practice internationally, is it appropriate
to assess discharge planning as:

4.2 ± 0.9 4.2 ± 0.9 0.96

D/C to home or to family member
D/C to any nursing facility or with daily
home nursing visits

Mann-Whitney U test, used for the calculation of all data. See Table 4 for Summary of Recommendations.
HDU indicates high dependency unit; ICU, intensive care unit.

Surgeons, World Organization for Specialized Studies on Diseases of
the Esophagus) representing 14 countries, participated in the study.

The mean number of esophageal resections in institutional
databases of the study group members was 900 (range, 150–2000)
and the mean number of surgeons doing esophageal resections at
participating institutions was 3.0 (range, 2–6).

The initial meeting involved 11 members of the group. This
resulted in 8 items to be rated according to the Delphi process, and
the first Delphi survey was then circulated to the entire group with
a response rate of 100%. The second meeting included 16 of 21
participants (76%). After the meeting, the Delphi survey was recir-
culated to obtain a final consensus, again with a response rate of
100%.

Database Characteristics of the Study Group (ECCG)
Initial database examinations demonstrated significant differ-

ences in approaches to data collection and recording of complications.

Data entry was undertaken by surgeons at 70%, data managers at 50%,
nurse coordinators at 21%, and by trainees or fellows at 29% of cen-
ters. Only 57% of centers had databases that included definitions for
specific complications, and only 69% included comorbidity indices,
with only 24% using either Clavien-Dindo26 or Accordion27 severity
scoring systems to grade complications.

The outcomes from the Delphi survey are shown in Table 2.
Mean (standard deviation) scores for the 2 rounds were 4.02 (0.43)
and 4.23 (0.19). Interrater reliability in the first round of the survey
was 0.81 and 0.83 after the second round.

Consensus was reached on a basic list of complications
(Table 3) that should be routinely included in databases of all centers
offering esophageal resectional surgery along with a list of quality and
outcome measures that should be routinely recorded (Table 4). After
the completion of a second Delphi survey, consensus was reached on
standardized definitions for 4 key complications: anastomotic leak,
conduit necrosis, chyle leak, and recurrent nerve palsy (Table 5).
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TABLE 3. Complications Basic Platform

Pulmonary
Pneumonia (Definition: American Thoracic Society and Infectious Diseases Society of America)19,20

Pleural effusion requiring additional drainage procedure
Pneumothorax requiring treatment
Atelectasis mucous plugging requiring bronchoscopy
Respiratory failure requiring reintubation
Acute respiratory distress syndrome (Berlin Definition)21

Acute aspiration
Tracheobronchial injury
Chest tube maintenance for air leak for >10 d postoperatively

Cardiac
Cardiac arrest requiring CPR
Myocardial infarction (Definition: World Health Organization)22

Dysrhythmia atrial requiring treatment
Dysrhythmia ventricular requiring treatment
Congestive heart failure requiring treatment
Pericarditis requiring treatment

Gastrointestinal
Esophagoenteric leak from anastomosis, staple line, or localized conduit necrosis. See “Definitions,” Table 5
Conduit necrosis/failure. See “Definitions,” Table 5
Ileus defined as small bowel dysfunction preventing or delaying enteral feeding
Small bowel obstruction
Feeding J-tube complication
Pyloromyotomy/pyloroplasty complication
Clostridium difficile Infection
Gastrointestinal bleeding requiring intervention or transfusion
Delayed conduit emptying requiring intervention or delaying discharge or requiring maintenance of NG drainage >7 d

postoperatively
Pancreatitis
Liver dysfunction

Urologic
Acute renal insufficiency (defined as doubling of baseline creatinine)
Acute renal failure requiring dialysis
Urinary tract infection
Urinary retention requiring reinsertion of urinary catheter, delaying discharge, or discharge with urinary catheter

Thromboembolic
Deep venous thrombosis
Pulmonary embolus
Stroke (CVA)
Peripheral thrombophlebitis

Neurologic/psychiatric
Recurrent nerve injury. See “Definitions,” Table 5
Other neurologic injury
Acute delirium (Definition: Diagnostic and Statistical Manual of Mental Disorders, 5th ed)23

Delirium tremens
Infection

Wound infection requiring opening wound or antibiotics
Central IV line infection requiring removal or antibiotics
Intrathoracic/intra-abdominal abscess
Generalized sepsis (Definition: CDC)24

Other infections requiring antibiotics
Wound/diaphragm

Thoracic wound dehiscence
Acute abdominal wall dehiscence/hernia
Acute diaphragmatic hernia

Other
Chyle leak. See “Definitions,” Table 5
Reoperation for reasons other than bleeding, anastomotic leak, or conduit necrosis
Multiple organ dysfunction syndrome (Definition: American College of Chest Physicians/Society of Critical Care Medicine

Consensus Conference Committee)25

All complications/adverse events occurring within 30 days of surgery or during the in-hospital stay after surgery should be included.
CDC indicates Centers for Disease Control and Prevention; CPR, cardiopulmonary resuscitation; CVA, cerebrovascular accident; IV, intravenous; NG,

nasogastric tube.
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TABLE 4. Current Recommendations for Additional
Outcome/Quality Measure

(A) Recording of mortality
Recommendation: Routinely record 30-d and in-hospital mortality.

There was strong agreement for also recording 90-d mortality.
30-d mortality should include

All deaths within 30 d, regardless of cause, during the initial
hospitalization including those transferred to other acute care
facilities

All deaths regardless of cause, after discharge up to 30 d
postoperatively

(B) Methodology of data collection
Recommendation: Individuals felt most appropriate for data

collection/recording were ranked:
1. Cancer coordinators
2. Data managers
3. Surgeons
Trainees were not recommended

(C) Comorbidity assessment
Recommendation: Routine recording of

1. ASA
2. Zubrod/ECOG
3. Charlson Comorbidity Index

(D) Blood product utilization
Recommendation: Blood transfusions should be recorded in 2 settings:

1. Intraoperative transfusions
2. Postoperative transfusions
Number of units transfused should be recorded

(E) Recording change in postoperative level of care
Recommendation: Record transfers of patients to higher level of care,

for example, ward to ICU/HDU.
(F) Recording of complication severity and resource utilization

Recommendation: Complication data recording should include scoring
with either Clavien-Dindo classification or Accordion classification,
with the Clavien-Dindo Score being recommended.

(G) Recording of readmissions
Recommendation:

1. Record all readmissions to primary or secondary hospital within 30
d of discharge
2. Record timing and cause of readmission

(H) Recording discharge location
Recommendation: Recording should discriminate between

1. Discharge home
2. Discharge to any other medical facility, for example, secondary

hospital, rehabilitation center, nursing facility

ASA, American Society of Anesthesiologists; ECOG, Eastern Cooperative Oncol-
ogy Group; ICU/HDU, intensive care unit/high dependency unit.

DISCUSSION
Although the last 2 decades have seen significant improve-

ments in overall outcomes associated with esophageal resection,
especially in high-volume centers, national audits demonstrate that
complication rates remain high. Although surgeons have traditionally
concentrated on refining operative technical issues to improve out-
comes, there are now indicators that perioperative complications have
a greater effect on postoperative quality of life than the technical ap-
proach to surgery.14

A recent meta-analysis that reviewed 57,000 esophageal resec-
tions found that no single complication was reported in all articles.
Sixty percent of reports contained no definitions for complications.5

This lack of standardization of definitions highlighted a significant
problem with complication reporting. This is neither new nor specific
to esophagectomy. In 2001, a general assessment of surgical adverse
events reported 56 separate definitions for anastomotic leak in 97
publications reporting on outcomes of gastrointestinal surgery.28

The major limitation to the collaboration is that there is no
ideal system for identifying consensus or best practice with respect
to medical and surgical issues. The Delphi methodology chosen here
seemed the most appropriate way to tackle the problem. The Delphi
method provides a structured communication technique to be utilized
as a systematic forecasting infrastructure to produce consensus from
a panel of experts. Any system utilized to arrive at a consensus
is unlikely to arrive at complete agreement. However, the Delphi
methodology seemed ideally suited to this project, considering the
international nature of the study group. Despite drawing surgeons
from a wide variety of health care systems, ratings were very similar
and consistent in the 2 rounds, with good interrater reliability.

The other potential limitation is that despite the ECCG com-
prising 21 surgeons from 14 countries and representing 6 major surgi-
cal societies, no single group can completely represent international
surgical practice or opinion.

Basic Complications List
Despite the fact that the members of the ECCG had a recog-

nized interest in the surgical management of esophageal cancer, with
personal and institutional commitments to data collection, there were
marked differences in the way in which complications were described
and documented. For example, with pulmonary complications, some
high-volume centers recorded only 3 respiratory complications, for
example, pneumonia, respiratory failure, and tracheostomy, whereas
others had up to 20 individual pulmonary complications within their
databases. The basic list created (Table 3) was not meant to encom-
pass every potential complication after esophagectomy but to provide
an accepted template for complications and adverse events that would
always be recorded in future audits. All ECCG members agreed that
the platform will form the basic framework for recording of compli-
cations in their institutions in the future.

Lack of standardization and the absence of generally
accepted definitions have hampered outcome assessment after
esophagectomy.29 The accuracy of reporting complications suffered
not only from the absence of a standardized list and definitions of in-
dividual complications but also from the lack of a generally accepted
time period when complications and adverse events should be specif-
ically related to the surgical procedure. With increasing evidence
that complications occurring after discharge are poorly recorded,30

the group agreed that the recommendations currently followed by
National Surgical Quality Improvement Project should be generally
adopted, documenting all complications and adverse events occur-
ring within 30 days of surgery or during the in-hospital stay after
esophagectomy.

Quality and Outcome Measures
The Delphi process has been recently successfully applied in

an international consensus statement for the management of Barrett
dysplasia and early stage esophageal adenocarcinoma.31 The addi-
tional quality issues that should be routinely recorded in prospective
databases are shown in Table 4. The main areas of discussion that
were integral to the Delphi process are summarized:

Mortality
The group agreed that the reporting of mortality was a compo-

nent of virtually all outcomes assessment. One meta-analysis identi-
fied 10 different descriptions for mortality in 115 reports,5 whereas
another found that reporting only 30-day mortality after esophageal
resection understated the actual mortality rate by a factor of 4 com-
pared with in-hospital mortality in both high-volume and low-volume
centers.32 This led to the consensus agreement that mortality record-
ing and reporting should routinely include 30-day and in-hospital
mortality. In addition, 30-day mortality reports should include all
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TABLE 5. Definitions

Anastomotic Leak
Defined as: Full thickness GI defect involving esophagus, anastomosis, staple line, or conduit irrespective of presentation or method of identification

Type I: Local defect requiring no change in therapy or treated medically or with dietary modification
Type II: Localized defect requiring interventional but not surgical therapy, for example, interventional radiology drain, stent or bedside opening, and

packing of incision
Type III: Localized defect requiring surgical therapy

Conduit Necrosis
Type I: Conduit necrosis focal
Identified endoscopically
Treatment—Additional monitoring or non-surgical therapy
Type II: Conduit necrosis focal
Identified endoscopically and not associated with free anastomotic or conduit leak
Treatment—Surgical therapy not involving esophageal diversion
Type III: Conduit necrosis extensive
Treatment—Treated with conduit resection with diversion

Chyle Leak
Type I: Treatment—enteric dietary modifications
Type II: Treatment—total parenteral nutrition
Type III: Treatment—interventional or surgical therapy∗

Severity Level
(A) <1 liter output/day
(B) >1 liter output/day

For example, a chyle leak initially producing 1200 ml/day and successfully treated by stopping enteric feeds and initiating TPN. Final Type IIB

Vocal Cord Injury/Palsy
Defined as: Vocal cord dysfunction post-resection. Confirmation and assessment should be by direct examination

Type I: Transient injury requiring no therapy
Dietary modification allowed

Type II: Injury requiring elective surgical procedure, for example, thyroplasty or medialization procedure
Type III: Injury requiring acute surgical intervention (due to aspiration or respiratory issues), for example, thyroplasty or medialization procedure

Severity Level
(A) Unilateral
(B) Bilateral

For example, a unilateral vocal cord injury requiring elective medialization procedure. Final Type IIA

∗Does not include elective insertion of additional surgical or interventional chest drains
GI indicates gastrointestinal; TPN, total parenteral nutrition.

deaths within 30 days; including those who die in hospital, those
transferred to other acute care facilities, at home, or in a convales-
cent environment after discharge, regardless of cause. The group also
suggested that 90-day “all cause” mortality should be recorded, as a
recent review of the SEER Database demonstrated that esophagec-
tomy mortality increased from 8.9% at 30-day to 15.8% at 90-day
follow-up.33

Data Collection
The group recognized that producing valid data needed con-

sistency in the personnel maintaining databases in addition to a stan-
dardized approach to prospective data collection. Assessment within
the ECCG Study Group demonstrated that data recording was done
by a diverse group, usually reflecting institutional resources. Previous
assessments have suggested that much of the problem with the stan-
dardization of data collection of complications resides at the level of
the physician or individual responsible for maintaining the database.34

Ideally, recording complications should include their documentation
in a consistent, standardized way by individuals with sufficient train-
ing to do this accurately. Responsibility for data collection often falls
to trainees, but this was considered unacceptable due to the levels of
staff turnover and variability in clinical experience. This led to rec-
ommendations that data collection should be supervised by surgeons,
but actual recording of complications should ideally be done by data
managers or cancer coordinators working with a standardized list of

complications linked to standard definitions. The accuracy of data can
then be improved with standardized definitions linked to a method of
stratifying complication severity.

Comorbidity Assessment
It is generally accepted that well-defined quality of care indica-

tors help not only in the measurement of complication rates but also in
developing processes to improve outcomes.35 Comparison of national
and institutional quality outcomes could be adjusted to take patient
demographics and comorbidities into account. Outcomes associated
with esophageal resection have historically been linked to the volume
of procedures done in individual institutions. Although the link be-
tween increasing institutional volume and better outcome is widely
accepted,32 analysis from The Society of Thoracic Surgeons database
suggests that comorbidities and preoperative risk factors may have
a greater effect on morbidity and mortality.36 There is currently no
generally accepted system for grading preoperative risk or comorbid-
ity. The incidence of complications has been directly linked not only
to preoperative comorbidities but also to less standardized measures
such as frailty.37

The study group recognized American Society of Anesthe-
siologists grade as the most consistently available assessment but
that it is prone to significant subjective variation in assigning
a specific grade. Eastern Cooperative Oncology Group (ECOG),
also referred to as WHO or Zubrod score, is the most commonly
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applied system used by oncologists. This provides the opportunity
for meaningful comparisons between surgical resection and other on-
cologic treatments at the expense of only a rudimentary assessment
of physiologic health.38 The Charlson Comorbidity Index currently
was felt to be the most comprehensive standard approach to co-
morbidity assessment with a standard reporting tool and one that
highlights patient age. A methodology also exists for routinely cal-
culating the Charlson score at the time of admission.39 The rec-
ommendation of the study group was that American Society of
Anesthesiologists, ECOG/Zubrod, and Charlson comorbidity scores
should be documented routinely for all patients undergoing
esophagectomy.

Blood Product Utilization
The use of blood products associated with oncologic surgery

is often used as a measure of the quality of the surgery. Preoperative
hematocrit levels are affected by nutritional status, tumor bleeding,
and neoadjuvant therapy. There is significant institutional variation in
methodologies for intraoperative blood loss measurement and differ-
ent thresholds for perioperative transfusion and when this is initiated.
Perioperative blood transfusions have been related to both mortal-
ity rates40 and survival.10,41 Technical complications are associated
with increased operative blood loss11 and blood transfusions within
72 hours of surgery double the risk of readmission.8 Consensus was
reached that the number of units of blood transfused both intra- and
postoperatively should be routinely recorded.

Readmission to Hospital
A study of outcomes within National Surgical Quality Im-

provement Project highlighted the most significant independent risk
factor associated with readmission as the occurrence of postopera-
tive complications.42 Patients who developed more than 1 compli-
cation had a 4-fold greater chance of readmission, independent of
comorbidities.8 In the United States, readmission rate is a recog-
nized quality measure and the Centers for Medicare & Medicaid
Services adjusts hospital reimbursement on the basis of the inci-
dence of readmissions.43 Readmissions are currently documented in
13.5% of patients undergoing esophagectomy42 and 11.3% of all pa-
tients undergoing general surgery.8 Patients with predischarge com-
plications demonstrated a 28% increased chance of readmission after
esophagectomy.42 Facilitating a timely discharge after surgery con-
tributes to controlling health care costs; however, data from the Vet-
erans Administration Hospital system have shown that up to 32% of
all complications and up to 50% of surgical site infections occur after
discharge.44

The ECCG recommendation was that any readmission to a
primary or secondary hospital within 30 days of discharge should
be recorded. This should include all medical readmissions, and the
timing of readmission should be recorded along with the reason for
readmission.

Complication Severity and Resource Utilization
Recording complications has traditionally concentrated on the

identification of individual adverse events. The assessment of com-
plication severity and subsequent resource utilization has not been in-
cluded in databases or reported as an outcome. A recent meta-analysis
demonstrated that more than 74% of studies reporting outcomes of
esophagectomy made no attempt to assess severity of complications.5

There are currently 2 validated systems26,27 (Clavien-Dindo and Ac-
cordion) that are widely used to describe complication severity, based
on the need for subsequent intervention. Both have been used in the
context of complications associated with esophagectomy.10,45 A ran-
domized trial comparing outcomes of robotic minimally invasive and

open esophagectomy used specific levels of the Clavien-Dindo sys-
tem as the primary outcome measure.46 The Accordion classification
has been used to show a correlation between complications, length
of stay, and costs of esophagectomy.45 Both systems have significant
similarities in their methodology for scoring complications, although
both document only the single most severe complication as a score
or grade. This leads to the potential for missing the significance of
multiple complications. These scoring systems should, therefore, be
applied in conjunction with a standardized list of postoperative com-
plications.

On the basis that the Clavien-Dindo system has seen more
international application, although the Accordion system is more
popular in the United States,47 the consensus of the group was that
utilization of one of these systems should be a standard component of
data collection, and this should be the Clavien-Dindo methodology.

Documentation of Change in Level of Care
Because of the length and complexity of esophagectomy, many

centers have supported a policy of ventilating patients for variable
periods after surgery. This, along with the complexity of immediate
postoperative management, has resulted in routine intensive care or
high-dependency unit admission for variable periods after esophagec-
tomy. With increasing application of enhanced recovery after surgery
protocols,48,49 routine use of intensive care is decreasing as increas-
ingly aggressive targets for discharge and recovery are set.50 The
requirement to upgrade the level of care after esophagectomy is gen-
erally associated with a major change in clinical stability and often
with postoperative complications. The consensus of the group was
that upgrading of level of care in the postoperative period should be
documented.

Documentation of Discharge Location
Discharge location has a major influence on length of stay,

costs, and resource utilization. Wide disparity in cultural traditions
and resource availability within different health care systems makes
international comparisons difficult. The availability of comprehen-
sive nursing and rehabilitation facilities impact on time in hospital,
overall health care economic considerations, patient satisfaction, and
readmission rates.42 Within these constraints, the group consensus
was that discharge location should be routinely reported, using the
broad categories of home or to a secondary medical facility of any
description.

Definitions for Individual Complications
Many of the complications listed in the basic list (Table 3)

have been linked to standard definitions such as pneumonia19,20 and
sepsis24 using existing internationally accepted definitions produced
by the American Thoracic Society and the Centers for Disease Control
and Prevention (www.cdc.gov). Myocardial infarction is linked to the
World Health Organization criteria,22 acute delirium to the Diagnostic
and Statistical Manual of Mental Disorders (5th ed) classification,23

and acute respiratory distress syndrome and multisystem organ fail-
ure to the Berlin definition21 and definition of the American College
of Chest Physicians/Society of Critical Care Medicine Consensus
Conference Committee,25 respectively. In the absence of widely ac-
cepted definitions for esophageal leak, conduit necrosis, chyle leak,
and recurrent nerve palsy, consensus was reached to define these
items.

Although consensus agreement was remarkably consistent in
developing the complications list and quality and outcome recom-
mendations, reaching agreement on the definitions for individual
complications was more challenging due to preexisting definitions
within contributing centers, often reflecting differences in interna-
tional practice.
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In an effort to create definitions that could be used internation-
ally, it was agreed that there should be a degree of consistency in the
individual definitions that resulted in each complication having 3 des-
ignated “types.” It was felt that individual definitions should also be
stratified according to treatment response and not simply by compli-
cation severity, as this aspect would be covered by the Clavien-Dindo
grading system. Chyle leak and recurrent nerve palsy have additional
stratification for documenting volume of leak and unilateral versus
bilateral recurrent nerve injury.

Some overlap between the definitions for conduit necrosis and
esophageal leak seemed inevitable. Leaks might involve the anasto-
mosis, the conduit tip, or other areas of the conduit including the
staple line. Localized conduit necrosis is now identified more rou-
tinely, as the threshold for postoperative endoscopy has declined.51

The stratification of anastomotic leak and conduit necrosis acknowl-
edges the increased application of endoscopic and interventional radi-
ology options but recognizes that surgical management of significant
anastomotic leak does not typically require diversion unlike extensive
conduit necrosis.

Other special issues such as accepting that the insertion of
additional surgical or interventional radiologic chest drains in chyle
leak or bedside opening and drainage of neck incisions in anastomotic
leak should not be included in surgical therapy were agreed upon,
acknowledging standard practices that would not change stratification
within the current definitions.

CONCLUSIONS
Until a standardized system for recording complications is

widely adopted, comparisons in the critically important area of surgi-
cal morbidity will continue to be of limited value and dubious accu-
racy. Consistency of complication reporting and formulating quality
improvement projects in the surgical management of esophageal can-
cer are essential for future studies and the implementation of best
clinical practice. Future studies are also likely to lead to modifica-
tions of the terms currently proposed by the ECCG.
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