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SUMMARY. Background: Anastomotic leak (AL) is a severe complication after esophagectomy. Guidelines for
the management of AL are lacking. This study aimed to develop a consensus statement for managing AL after
esophagectomy. A three-stage modified Delphi study was performed in collaboration with the International Society
for Diseases of the Esophagus Guidelines Committee. In Stage 1, a scoping systematic review was performed
to identify available literature used to formulate Delphi statements. Stage 2 involved a two-round Delphi survey,
distributed globally to surgeons and gastroenterologists. Consensus was defined as ≥80% (strong) (dis)agreement
on a Delphi statement. During Stage 3 (guideline development), an international expert panel formulated clinical
recommendations based on Delphi consensus and assigned strength in line with Grading of Recommendations
Assessment, Development, and Evaluation principles. A clinical care algorithm was developed based on these
recommendations. Of 5.843 articles screened, 118 were included to form Delphi statements. The Delphi survey
was completed by 106 respondents in the first round and 136 in the second. Based on Delphi consensus and expert
panel discussions, 12 diagnostic recommendations were formulated, covering clinical signs, biochemical tests, and
imaging strategies. 11 recommendations were formulated regarding treatment strategies, including indications and
techniques for supportive care, drainage and defect closure. This led to the development of a clinical care algorithm.
A consensus statement for the diagnosis and treatment of AL after esophagectomy was developed. This may aid
clinicians in the diagnosis and management of AL and provide a tool for standardizing clinical practice with the aim
to improve patient outcomes.
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2 Diseases of the Esophagus

INTRODUCTION

Anastomotic leak (AL) is a severe complication after
esophagectomy, occurring in 10%–20% of patients.1,2

AL is associated with substantial postoperative mor-
bidity, mortality, reinterventions, prolonged hospital
stay, and reduced quality of life.2–6 Diagnosis and
treatment of AL is challenging, with large variation
between centers likely driven by a lack of evidence
from well-designed clinical trials, institutional expe-
rience, and the availability of diagnostic and interven-
tional modalities.7–9 Since this is an evolving field with
new modalities, there is a need for vivid guidelines
and standardization, as a generally accepted approach
for the diagnosis and treatment of AL is lacking,
which may contribute to the interhospital and global
variations in failure to rescue.10–12

Early diagnosis of AL is felt to be important to
enable prompt treatment, prevent clinical deteriora-
tion, and thereby reduce failure to rescue.12,13 AL
can be suspected based on various clinical and bio-
chemical findings, usually followed by imaging or
endoscopy to confirm the diagnosis, but a generally
accepted algorithm is lacking.10,14–16 Various endo-
scopic, radiological and surgical treatment strategies
have been reported,17,18 but robust scientific evidence
supporting a specific strategy or technique is lack-
ing.18–20

Therefore, a consensus statement could provide a
base for guiding clinical practice.21 International par-
ticipation may provide recommendations for clinical
care to guide clinicians in the management of AL,
promote standardization of care, and reduce practice
variation, which may improve patient outcomes.22

This study aimed to develop an international con-
sensus statement on the diagnosis and treatment of
AL after esophagectomy for cancer and to develop a
clinical care algorithm for the management of AL.

METHODS

A modified Delphi study was conducted in collabo-
ration with the Guidelines Committee of the Interna-
tional Society for Diseases of the Esophagus (ISDE),
Oesophago-Gastric Anastomosis Audit (OGAA) ini-
tiative, and Treatment of AL after Esophagectomy
(TENTACLE—Esophagus) study group. The modi-
fied Delphi study comprised three stages: (i) scoping
systematic literature review, (ii) two-round Delphi sur-
vey, and (iii) guideline development meetings (Fig. 1).
The Delphi method is a reliable process for developing
consensus for a clinical problem, particularly when
the supporting evidence base is scarce.23 The modi-
fied Delphi methodology has been used previously.24

This study did not require institutional review board
approval under Dutch law, as it did not involve confi-
dential patient data and no intervention.

Stage i: Scoping systematic literature review.

A scoping systematic literature review was per-
formed using PubMed, Embase and the Cochrane
Library to identify relevant articles on diagnosis
and treatment of AL after esophagectomy pub-
lished before January 2023. The search terms used
were ‘anastomotic leak∗’ and ‘esophagectom∗,’
‘oesophagectom∗,’ ‘esophagogastrectom∗,’ ‘oesopha-
gogastrectom∗,’ or ‘esophagus resection.’ Inclusion
criteria were: (i) studies reporting on diagnosis and/or
treatment of AL in patients after curative-intent
esophagectomy with gastric tube reconstruction for
esophageal or gastro-esophageal junction carcinoma;
(ii) free full-text availability; (iii) published in the
English language. Exclusion criteria were as follows:
(i) studies including children (< 18 years of age)
or pre-clinical or animal studies; (ii) conference
abstracts or videos; (iii) and case reports or case
series including <5 patients with AL. After excluding
duplicates, two researchers (SS, JL) independently
reviewed the identified articles, with discrepancies
discussed and resolved by a third researcher (SU).
The included studies were grouped by study domain:
clinical signs, biochemical signs, imaging modalities,
and the different treatment modalities. All included
cohort and case–control studies were assessed for
methodological quality using the Newcastle-Ottawa
scale, which evaluates the risk of bias based on
predefined criteria.25

Stage ii: Two-round Delphi survey.
A Delphi survey was developed by the study

team based on the literature found in Stage 1.
Delphi statements were formulated based on the
findings, and conclusions of studies included in the
review. Statements were discussed with the study
team before being included in the Delphi survey
and delivered through an online survey platform
(www.surveymonkey.com). The Delphi survey was
distributed to members of the ISDE, societies asso-
ciated with the ISDE and via the study networks of
OGAA and TENTACLE—Esophagus by email and
social media accounts. Surgeons, gastroenterologists
and (interventional) radiologists involved in the
diagnosis and treatment of patients with AL were
invited to complete the Delphi survey. Responses from
trainees were excluded. Respondents’ details such
as institution type, annual hospital esophagectomy
volume (defined as low [<20], middle [20–59], and
high [≥60]),26 preferred surgical technique, and
geographical location were recorded.

Respondents were asked to score each Delphi
statement using a 6-point Likert scale ranging from
1 (strongly disagree) to 6 (strongly agree), with the
option to abstain from voting if a particular statement
was outside of their area of expertise. During the first
round, respondents had the opportunity to propose
modifications or suggest additional statements, which
were then considered by the study team for inclusion
in the second Delphi survey round. Statements that
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Diagnosis and treatment of anastomotic leak after esophagectomy 3

Fig. 1 Overview of the modified Delphi process to develop a consensus statement for the diagnosis and treatment of AL after esophagectomy.

reached consensus in the first round were presented,
but omitted from voting during the second round.

Responses were analyzed anonymously. Only com-
plete responses were used for analysis and duplicate
responses from the same respondent were excluded.
Consensus was reached when ≥80% of respondents
(strongly) (dis)agreed and near consensus was reached
when 70%–80% (strongly) (dis)agreed.24 Cronbach’s
α was used to evaluate the internal consistency of each
Delphi survey and an α of at least 0.80 was deemed
acceptable.24,27

Stage iii: Guideline development meetings.
During this final stage, three guideline develop-

ment meetings were conducted to formulate clinical
recommendations and a clinical algorithm to guide
diagnosis and treatment of AL. An international
expert panel of 20 esophageal surgeons and gas-
troenterologists was formed, based on their expertise
in management of AL, experience in high-volume
centers, and/or substantial scientific contributions on
esophageal surgery. Potential panel members who met
these criteria were identified through their active role
within the ISDE, involvement in major international
studies, or recognized scientific contributions to the
field. Particular attention was paid to achieving
the broadest possible geographic representation. All
panel members are listed in the ‘ISDE Guideline AL
Collaborative Group’.

Recommendations were formulated by the expert
panel in line with Grading of Recommendations
Assessment, Development, and Evaluation princi-
ples.28 Recommendations were based on the literature
review and statements that reached (near) consensus
during the Delphi survey rounds. Three meetings were
organized with the expert panel using videoconfer-

encing, and were led by the co-chairs of the ISDE
Guidelines Committee (EG, BW).

Before each meeting, the panel members were pro-
vided with draft recommendations, including results
of the first two rounds, and were asked to vote on
the strength of the recommendations. These draft
recommendations, including proposed strength, were
then discussed during the meetings, and any textual
and content-related adjustments were made based on
the discussions. During the meetings, the findings of
the literature review and Delphi survey were summa-
rized per recommendation. For each recommenda-
tion, the level of evidence and strength of recommen-
dation were assigned using a grading system adapted
from European Society of Cardiology (ESC) (Tables 1
and 2).29 The level of evidence was assigned based on
the literature review. The strength of recommendation
was assigned during the meeting by the expert panel,
considering the level of evidence and their expert
opinion, while taking into account the international
Delphi consensus, as well as the assumed benefits,
costs, availability, and associated risks and burdens.

After having formulated recommendations on
diagnosis and treatment of AL during the first
two meetings, a draft clinical care algorithm was
developed by the study team. During the final meet-
ing, the clinical care algorithm and corresponding
recommendations were discussed and appropriate
adjustments were made based on the discussion in
the expert panel.

Data collection and analysis

Frequencies and corresponding percentages were used
for dichotomous data, while continuous data was
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Table 1 Levels of evidence adapted from the ESC evidence grading system29

Level of evidence Definition

A Data derived from multiple randomized clinical trials or meta analyses
B Data derived from a single randomized clinical trial or large non-randomized studies
C Consensus of opinion of the experts and/or small studies, retrospective studies, registries.

Table 2 Strength of recommendations adapted from the ESC evidence grading system29

Strength Definition

I Evidence and/or general agreement that a given treatment or procedure is beneficial, useful, effective.
II Conflicting evidence and/or divergence of opinion about the usefulness/efficacy about the given treatment or procedure.
IIa Weight of evidence/opinion is in favor of usefulness/efficacy.
IIb Usefulness/efficacy is less well established by evidence/opinion.
III Evidence or general agreement that the given treatment or procedure is not useful/effective and in some cases may be

harmful.

presented as mean with standard deviation (SD) or
median with interquartile range (IQR) where appro-
priate. All analyses were performed using SPSS ver-
sion 29.0 (IBM Corporation, Armonk, NY).

RESULTS

Stage i: Scoping systematic literature review.
In total, 5.843 articles were identified, of which

118 articles were included after full-text review
(Supplementary Fig. S1), with no exclusions based
on full-text unavailability. Most studies were (ret-
rospective) cohort studies or review articles, and
no randomized controlled trials were available
(Supplementary Table S1). Of these 118 articles, 54
articles (45.8%) addressed the diagnosis of AL, 48
(40.7%) treatment, and 16 (13.6%) covered both.
Statements were formulated based on this available
literature, with 59 statements covering diagnostic
strategies and 53 addressing treatment strategies
for AL.

Stage ii: Two-round Delphi survey.
A total of 106 respondents from 35 countries across

6 continents completed the survey during the first
round. Most respondents were from Europe (63.2%),
were surgeons (98.1%), and worked in middle-volume
hospitals (49.1%) (Supplementary Table S2). Of 112
formulated statements, 17 (15.2%) reached consensus
and 19 (17.0%) reached near consensus during
the first round (Table 3, Supplementary Table S3).
A total of 824 free-text comments from the first
round survey were evaluated and used to revise
existing statements and create new ones, result-
ing in 125 statements for voting in the second
round, which was completed by 136 respondents
from 39 countries (Supplementary Table S2). Of
the respondents who completed the first round
survey, 64 respondents (60.4%) also completed
the second round. During the second round, an

additional 18 (14.4%) statements reached consensus
(including 6 statements that reached near consen-
sus during the first round), and 14 (11.2%) addi-
tional statements reached near consensus (Table 3,
Supplementary Table S4). The Cronbach’s α for the
first Delphi survey was 0.94 and 0.96 for the second
round, indicating good internal reliability. Consensus
based on geographical location and hospital volume
is available in the supplementary file (Tables S5
and S6).

Stage iii: Guideline development meetings.
During the three guideline meetings, the expert

panel formulated 12 recommendations regarding
diagnosis of AL after esophagectomy and 11 rec-
ommendations regarding treatment, each based on
(a combination of) the 56 Delphi statements that
reached (near) consensus. The number of panel
members (excluding the study team members) who
contributed to the three meetings through pre-
meeting voting and/or attendance was 17 (85%),
15 (75%), and 10 (50%), respectively. All recom-
mendations were based on a low level of evidence
and a strength was assigned during the develop-
ment meetings (Tables 4 and 5). See below for
an overview of the formulated recommendations.
Detailed descriptions and additional insights from
the expert panel are available in the supplementary
file (Supplementary file Stage 3). An algorithm for
clinical practice was developed based on the formu-
lated recommendations, discussed by the expert panel,
and consensus was reached (Fig. 2). The algorithm
is intended for use regardless of surgical approach,
as clinical signs, biochemical tests, and treatment
principles are similar. For cervical anastomosis,
cervical wound inflammation raises suspicion of
AL, and may indicate cervical wound opening. For
treatment, variations in leak closure modalities based
on anastomotic location are addressed in the figure
legend.
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Table 3 Consolidation of the statements that reached consensus or near consensus during the two-round Delphi survey

Statements Consensus†

(%)

Consensus
Clinical signs
Fever is a useful clinical sign in the diagnostic process of AL after esophagectomy. 85
Respiratory distress is a useful clinical sign in the diagnostic process of AL after esophagectomy. 81
Changed aspect of postoperative drain fluids is a useful clinical sign in the diagnostic process of AL after
esophagectomy.

92

Tachycardia, among other signs and biochemical results, is a useful clinical sign in the diagnostic process of AL after
esophagectomy.

84

Redness and swelling in the associated neck incision (cervical anastomosis), among other signs and biochemical
results, is a useful clinical sign in the diagnostic process of AL after esophagectomy.

87

Biochemical signs
Serum CRP is a useful biochemical test in the diagnostic process of AL after esophagectomy. 90
Monitoring serum CRP on POD 5 is useful in the diagnostic process of AL. 86
The trend in CRP values is useful in the decision for additional diagnostics regarding AL. 89
Serum WBC is a useful biochemical test in the diagnostic process of AL after esophagectomy. 83
Diagnostic modalities
Routine endoscopy in asymptomatic patients and normal biochemical results should not be performed. 84
CT-scan is the next diagnostic assessment if you suspect cervical AL based on clinical sign(s) and/or biochemical
test(s) without local signs of infection.

80

It is useful to perform a CT-scan if you confirmed cervical AL by opening the cervical incision and the patient is
septic.

89

CT-scan is the first choice diagnostic assessment if you suspect intrathoracic AL based on clinical sign(s) and/or
biochemical test(s).

84

When AL is diagnosed on endoscopy, it is useful to perform an additional CT scan. 90
The size of the defect should be measured during endoscopy in order to guide AL treatment. 85
The condition of the gastric conduit should be assessed during endoscopy in order to guide AL treatment. 98
The extent of contamination should be assessed on CT in order to guide AL treatment. 99
Supportive care treatment
Broad spectrum antibiotics should be part of non-invasive management/supportive care of all AL patients. 99
Feeding support should be part of non-invasive management/supportive care of all AL patients. 98
Nil-by-mouth should be part of non-invasive management/supportive care of all AL patients. 84
Drainage interventions
Additional drainage interventions should be performed in patients with a cervical AL with mediastinal fluid
collections.

91

Additional drainage interventions should be performed in patients with a cervical AL with pleural fluid collections. 92
Bedside opening of the cervical incision is a useful drainage tool in patients with cervical AL. 81
Additional drainage interventions should be performed in patients with an intrathoracic leak with mediastinal fluid
collections.

92

Additional drainage interventions should be performed in patients with an intrathoracic leak with pleural fluid
collections.

96

Radiological drainage tube is a useful drainage tool in patients with an intrathoracic leak. 81
EVT is a useful drainage tool in patients with an intrathoracic leak. 82
When the patient with AL shows signs of uncontrolled sepsis is that reason for surgical reintervention. 85
When the patient with AL shows signs of uncontrolled sepsis, surgical washout and better drainage is indicated. 84
Step-up after failure of initiated treatment of AL is reason for surgical washout and better drainage. 82
Leak closure interventions
Leak closure interventions in addition to supportive care and drainage interventions, should be performed in septic
patients with intrathoracic AL with mediastinal fluid collections.

83

Leak closure interventions in addition to supportive care and drainage interventions, should be performed in septic
patients with intrathoracic AL with pleural fluid collections.

83

EVT is a useful leak closure intervention in patients with intrathoracic AL. 82
Conduit ischemia/necrosis
Continuity-preserving treatment should be the first choice treatment for patients with AL and mild symptoms, and
limited ischemia/necrosis of the top.

84

Primary esophageal diversion should be the first choice treatment for septic patients with AL and overall
ischemia/necrosis of the conduit.

89

Near consensus
Biochemical signs
Drain amylase is a useful biochemical test in the diagnostic process of AL after esophagectomy. 74
Monitoring serum CRP on POD 6 is useful in the diagnostic process of AL. 76
Monitoring serum CRP on POD 7 is useful in the diagnostic process of AL. 72
Monitoring serum CRP should start on POD 3, if routine monitoring is performed. 74
Diagnostic modalities
Routine CT-scan in asymptomatic patients and normal biochemical results should not be performed. 71
When you suspect cervical AL based on clinical signs and/or biochemical tests, bedside opening of the cervical
incision is indicated if there are local signs of infection.

74

When you suspect cervical AL based on clinical signs and/or biochemical tests, bedside opening of the cervical
incision is indicated if the patient is septic.

76

(continued)
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Table 3 Continued.

Statements Consensus†

(%)

Bedside opening of the cervical incision is the next diagnostic assessment if you suspect cervical AL based on clinical
sign(s) and/or biochemical test(s) with local signs of infection.

72

CT-scan is the next diagnostic assessment if you suspect cervical AL based on clinical sign(s) and/or biochemical
test(s) with local signs of infection.

77

CT-scan and endoscopy is the first choice diagnostic assessment if you suspect intrathoracic AL based on clinical
sign(s) and/or biochemical test(s).

71

When AL is diagnosed on CT scan, it is useful to perform an additional endoscopy. 77
Supportive care treatment
Antifungal therapy should be part of non-invasive management/supportive care of all AL patients. 74
PPI should be part of non-invasive management/supportive care of all AL patients. 79
Nasogastric drainage tube is a useful drainage tool in patients with an intrathoracic leak. 76
Drainage interventions
Surgical drainage tube is a useful drainage tool in patients with an intrathoracic leak. 79
Step-up after failure of initiated treatment of AL is reason for surgical reintervention. 77
Uncontained intrathoracic AL is reason for surgical washout and better drainage. 74
Leak closure interventions
Additional leak closure interventions should be performed in patients with an intrathoracic leak with pleural fluid
collections.

74

Leak closure interventions in addition to supportive care and drainage interventions, should be performed in septic
patients with cervical AL with mediastinal fluid collections.

70

Endoscopic suturing is not a useful leak closure intervention in patients with cervical AL. 76
Leak closure interventions in addition to supportive care and drainage interventions, should be performed in patients
with mild symptoms and intrathoracic AL with pleural fluid collections.

77

Stent placement is a useful leak closure modality in patients with an intrathoracic leak. 71
EVT combined with stent is a useful leak closure modality in patients with an intrathoracic leak. 77
Conduit ischemia/necrosis
Continuity-preserving treatment should not be the first choice treatment for septic patients with AL and overall
ischemia/necrosis of the conduit.

75

Primary esophageal diversion should be the first choice treatment for patients with AL and mild symptoms and
overall ischemia/necrosis of the conduit.

75

AL, anastomotic leak; POD, postoperative day; CRP, C-reactive protein; WBC, white blood count; CT, computed tomography; EVT,
endoscopic vacuum therapy; Consensus = ≥80% of respondents (strongly) (dis)agreed; near consensus = 70–80% (strongly) (dis)agreed.
†This table shows the highest result achieved in both rounds.

Table 4 Recommendations regarding the diagnosis of AL after esophagectomy

Recommendations Level† Strength‡

Clinical signs
1A. Changed aspect of postoperative drain fluids is suggestive for an AL. C I
1B. Any of the following clinical signs can be taken into account for the diagnosis of an AL: fever,
respiratory distress, tachycardia.

C IIa

2. Redness and swelling of the neck incision in patients with a cervical anastomosis are suggestive for an AL. C I
Biochemical signs
3. Serum CRP can be useful in the diagnostic process for AL, and monitoring the trend from postoperative
day 3 to 7 after esophagectomy can be considered.

C IIa

4. If drains are placed during esophagectomy, drain amylase levels might be useful in the diagnostic process
for AL.

C IIb

Diagnostic modalities
5. For patients with a suspected intrathoracic AL, CT with oral contrast should be performed as the first
diagnostic modality.

C I

6. For patients with suspected cervical leak without local signs of infection, a CT with oral contrast can be
performed as a diagnostic of first choice.

C IIa

7. For patients with suspected cervical leak with local signs of infection, CT with oral contrast or bedside
opening of the incision can be used as a diagnostic of first choice.

C IIa

8. For septic patients with an AL confirmed by bedside opening of the cervical incision, an additional CT
scan should be performed.

C I

9. If AL is confirmed by endoscopy, an additional CT scan with oral contrast should be performed to assess
the extent of contamination.

C I

10. If AL is confirmed by CT scan, an additional endoscopy can be performed to assess the size of the defect
and condition of the gastric conduit.

C IIa

11. For patients with a persistent suspicion of AL, despite a negative or inconclusive CT scan, an additional
endoscopy should be performed.

C I

12. Routine screening for AL in asymptomatic postoperative patients is not considered useful. C III

†Level of evidence ‡Strength of recommendation.
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Diagnosis and treatment of anastomotic leak after esophagectomy 7

Table 5 Recommendations regarding the treatment of AL after esophagectomy

Recommendations Level† Strength‡

Supportive care treatment
13A. The initial supportive care treatment for AL, should include broad-spectrum antibiotics, feeding
support, and nil-by-mouth.

C I

13B. PPI can be used or continued as supportive care treatment for AL. C IIa
13C. Antifungal therapy may be considered as supportive care treatment for AL. C IIb
14. Nasogastric tube drainage, for drainage and decompression of the gastric conduit, should be considered
during the initial treatment of all leak patients.

C I

15. For patients with a confirmed leak without fluid collections, and only mild clinical signs, non-invasive
management with supportive care may be considered as primary treatment.

C IIb

Drainage interventions
16. For leak patients with mediastinal and/or pleural fluid collections, drainage should be performed in
addition to supportive care.

C I

17. Drainage modalities to consider for mediastinal fluid collections are EVT, naso-mediastinal tube
drainage, and/or radiological tube drainage. For pleural fluid collections, radiological tube drainage and/or
surgical tube drainage should be considered. For a cervical leak, bedside opening of the cervical incision
should be considered as a drainage modality.

C I

18. For leak patients with signs of uncontrolled sepsis and/or failure of primary treatment, surgical washout
and drainage should be performed.

C I

Leak closure interventions
19. For patients with an intrathoracic or cervical leak with mediastinal and/or pleural fluid collections,
endoscopic leak closure interventions can be performed in addition to drainage and supportive care.

C IIa

20. If a leak closure intervention is performed in patients with an intrathoracic leak, EVT, stent, and/or EVT
combined with stent should be considered as useful closure modalities.

C I

21. If surgical washout and drainage is performed in patients, additional surgical closure of the defect using
sutures or tissue may be considered.

C IIb

Conduit ischemia/necrosis
22. For non-septic leak patients with limited ischemia/necrosis of the top of the gastric conduit,
continuity-preserving treatment should be considered as primary treatment.

C I

23. For leak patients with substantial ischemia/necrosis of the gastric conduit, primary esophageal diversion
should be performed.

C I

†Level of evidence; ‡Strength of recommendation.

Recommendations regarding diagnosis of AL

Clinical signs are essential for making a judgment on
the likelihood of an AL. Consensus was reached that
changes in aspect of drain fluid (if a drain is in situ),
and redness and/or swelling of the cervical incision
are suggestive of AL. Although not specific to AL,
fever, respiratory distress, and tachycardia can also be
considered signs of AL.

Biochemical abnormalities indicative of AL are
better described in the literature, with C-reactive
protein (CRP) being the most frequently used marker.
Serial CRP measurements can be used to monitor
the trend, mostly useful as a negative predictor, since
elevation can also reflect the surgical trauma or other
infectious complications. There was no consensus
supporting a specific cut-off of CRP prompting
further diagnostic imaging. If drains are placed during
esophagectomy, drain amylase might also be useful.
However, a low level does not exclude AL and can
be elevated early in the postoperative course due to
leakage of gastric contents during the creation of the
anastomosis.

Modalities to diagnose AL, as identified by litera-
ture and consensus, are CT with oral contrast, bedside
opening of the cervical incision, and endoscopy. CT
with oral contrast is the preferred diagnostic modality
when AL is suspected, as it provides immediate
information on the extent of the leakage, including the

degree of mediastinal and/or pleural contamination,
and may also diagnose other complications. When
a cervical leak is suspected based on local signs of
infection, bedside opening of the cervical incision can
be considered as the first choice, but CT should be per-
formed as well in septic patients to diagnose pleural
or mediastinal involvement. An additional endoscopy
can be performed to assess the size of the defect and
the perfusion of the gastric conduit, or if the CT scan
is negative or inconclusive. Routine screening for AL
in asymptomatic patients is not considered useful.

Recommendations regarding treatment of AL

Initial supportive care treatment for AL should
include broad-spectrum antibiotics, enteral feeding,
and nil-by-mouth. Proton-pump inhibitors (PPI)
can be considered, and antifungal therapy may
also be used, with initiation postponed until a later
time period, guided by cultures and supervised by
a medical microbiologist specialist. Additionally,
nasogastric tube drainage should be considered to
decompress the gastric conduit and limit further
contamination.

Drainage interventions should be performed in
AL patients with mediastinal and/or pleural fluid
collections. Various drainage modalities are avail-
able, including endoscopic vacuum therapy (EVT),
naso-mediastinal tube drainage, surgical tube drainage,
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8 Diseases of the Esophagus

Fig. 2 Clinical care algorithm on the diagnosis and treatment of AL after esophagectomy.

radiological tube drainage and/or bedside opening
of the cervical incision. There was no literature or
consensus to determine a preferred drainage method.
A modality may be chosen based on location of fluid

collection, local availability and expertise. Surgical
washout and drainage should be considered in cases
of uncontrolled sepsis and/or failure of primary
treatment.

D
ow

nloaded from
 https://academ

ic.oup.com
/dote/article/39/1/doag006/8464945 by guest on 11 February 2026



Diagnosis and treatment of anastomotic leak after esophagectomy 9

Leak closure interventions can be considered in
addition to supportive care and drainage interven-
tions to provide better source control and enable oral
feeding. Modalities to consider include EVT, stent,
and/or a combination of both.

Substantial conduit ischemia/necrosis in patients
with AL should be treated with primary esophageal
diversion. However, in patients with limited ischemi-
a/necrosis of the top of the gastric conduit who have
no signs of severe sepsis, continuity-preserving treat-
ment should be considered with close and careful
monitoring. This includes (combinations of) surgical
or endoscopic drainage and/or defect closure, without
performing esophageal diversion.

DISCUSSION

This study aimed to develop an international clini-
cal consensus statement and algorithm for physicians
involved in the care of patients undergoing esophagec-
tomy. While previous studies have also suggested algo-
rithms for managing AL, this study is the first to
integrate a systematic literature review with inter-
national consensus supported by a multidisciplinary
expert panel and represent the best available scientific
evidence so far.10,14,15,30–32

Diagnosis of AL is challenging due to variation in
clinical presentation and low accuracy of diagnostic
tests.15 The scoping systematic literature review
revealed only two studies on clinical signs of AL.33,34

Nonetheless, the Delphi process allowed for the
development of consensus-based recommendations.
Biochemical tests, specifically CRP,35–46 white blood
count (WBC),38,41,47 and drain amylase,36,39,45,48–53

have been frequently assessed. CRP showed the
highest accuracy among the three, which is supported
by its broad clinical use as indicated by the Delphi
consensus (90%). Although WBC also reached con-
sensus in the second Delphi round, it was not included
in the recommendations by the expert panel, due to
its lower diagnostic accuracy and minimal additional
benefit compared to CRP.54 Also not recommended
are routine oral contrast studies before starting oral
intake, as a meta-analysis of small cohort studies
found that routine use lacks adequate sensitivity and
positive predictive value to be considered an effective
screening tool.55 Instead, CT scan with oral contrast
is preferred as the first choice diagnostic modality to
diagnose AL. CT has a higher sensitivity, can show the
extent of contamination, has the potential to diagnose
other complications, and is widely available in centers
that perform esophagectomy worldwide.15,56 CT-
scoring systems have recently been developed, and
may increase diagnostic accuracy even further.57,58

Despite the fact that there is currently no gold
standard diagnostic tool for AL, as a result of
our joint effort a clinical diagnostic guideline was

developed by combining clinical signs, biochemical
tests, and (imaging) modalities, to improve early
detection of AL.

The treatment of AL may be even more complex,
with a larger variety of treatment options.18 Ubels
et al.7 categorized treatment modalities into four main
principles based on a mixed-methods study including
expert discussions: supportive care; drainage; defect
closure; and esophageal diversion. It is recommended
that the initial treatment for all patients with AL
includes supportive care. This should at least include
feeding support, antibiotics, nil-by-mouth, and naso-
gastric drainage, based on Delphi consensus, expert
discussions, and the association shown in literature
between postoperative enteral nutrition and a higher
success rate of primary AL treatment.2 The second
treatment principle, drainage, reached consensus dur-
ing the first Delphi survey round, recommending the
use of drainage interventions in case of pleural and/or
mediastinal fluid collections. Drainage was identified
by the expert panel as the most important aspect
of AL treatment. However, defining which drainage
modality to use proved more challenging. The gen-
eral consensus from expert discussions was to use
the modality with the most expertise of the treating
center. In the past decade, there has been a growing
interest in defect closure, particularly using endo-
scopic modalities like stents, EVT and even recently a
combination of the two. Recent small cohort studies
show a trend of favoring EVT over stents, due to
a lower complication and mortality rate, with the
lack of support from randomized data due to the
novelty of these procedures.59–61 Only consensus was
reached for attempting endoscopic leak closure inter-
ventions for septic patients with thoracic AL, but
consensus was lacking for other clinical presentations.
The expert discussions showed substantial variation
among experts on the use of leak closure interventions
and their indications, demonstrating the knowledge
gap regarding the indications, benefits, timing, and
selection of the leak closure interventions. Addition-
ally, the availability of these interventions must be
considered. Access to endoscopic stenting was avail-
able in over 92% of Delphi respondents, while this was
only 79% for EVT and 51% for EVT combined with
stent, as shown in Supplementary Table S2. However,
this does show an increase in availability compared
to an international survey from 2021, where EVT
availability was 64%.7

Based on the recommendations, a diagnostic and
therapeutic clinical care algorithm was developed.
This algorithm may support physicians in clinical
decision-making and could lead to better standardiza-
tion of clinical practice. Furthermore, national guide-
lines and institutional protocols can be developed or
adjusted based on the recommendations from this
study. By following a standardized postoperative pro-
tocol focused on the early detection of AL, timely
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treatment can be ensured. This may lead to better
outcomes by preventing patient deterioration, which
in turn reduces organ failure, intensive care readmis-
sions, and mortality.22 A deliberate choice was made
to focus on treatment principles rather than specific
modalities, due to the large variation, relatively new
developments, and limited evidence supporting indi-
vidual modalities. This also has the advantage that
the recommendations can be applied more universally,
even in centers with more limited resources, while also
allowing for consideration of local experience. How-
ever, careful consideration prior to implementation is
needed because the algorithm is mostly consensus-
based due to limited evidence. Clinicians may exercise
caution while using the clinical care algorithm and
deviate from it if felt necessary at their discretion, for
example when more evidence becomes available in the
future.

A limitation of this study is the limited input from
gastroenterologists and (interventional) radiologists
in the Delphi survey rounds, as in some countries
they are involved in the endoscopic diagnosis and/or
treatment of AL, guided by the surgeon. Further-
more, there was an uneven geographical distribu-
tion of respondents, with an overrepresentation of
participants from Europe and underrepresentation
from low-income countries. Hence, input from
physicians who may face limited resources is also
limited, which could affect the applicability of the
recommendations. It remains uncertain whether
potential respondents from low-income countries
could not be reached through the well-established
networks used or if they were scarcely present due
to low incidence of esophageal carcinoma.62 The
latter could suggest that low incidence countries
might benefit from the experience of overrepresented
countries with more experience in esophagectomies
and their complications, by implementing this clinical
care algorithm. The algorithm remains applicable
even in setting without access to novel (endoscopic)
modalities such as EVT, by using alternative drainage
techniques like mediastinal drain placement through
the defect. There was also an underrepresentation of
respondents from Asia and North America. To still
achieve a universally applicable and multidisciplinary
consensus guideline, 4 gastroenterologists and 16
surgeons from 14 different countries and 4 continents
participated in the expert panel.

The previous Esophagectomy Complications
Consensus Group (ECCG) established a standardized
definition for AL in 2015, our work builds upon this
foundation by addressing clinical decision-making
and management strategies.63 However, the develop-
ment of robust recommendations was hindered by the
lack of reliable studies on the various diagnostic and
(endoscopic) treatment modalities, with no available
data on long-term or patient-reported outcomes.
This highlights the need for research comparing

these different techniques, which can facilitate
future guideline improvements. Additionally, research
should not only focus on evaluating individual
modalities but also explore whether implementing
a clinical care algorithm that integrates various
clinical, biochemical, and techniques can mitigate
the severity of AL outcomes in clinical practice. The
RESCUE trial, a Dutch nationwide stepped-wedge
trial led by our research team, aims to evaluate the
effects of implementing a clinical care algorithm
after esophagectomy in clinical practice.64 While it
may not reduce the incidence of AL, early detection
could enable timely treatment, resulting in less severe
consequences of AL.

CONCLUSION

This study has developed a consensus statement for
the diagnosis and treatment of AL after esophagec-
tomy. The developed recommendations and clinical
care algorithm may guide clinicians in the diagnosis
and management of AL and provide a tool for stan-
dardizing clinical practice with the aim to improve
patient outcomes. Future research should focus on
evaluating the algorithm’s impact on improving clini-
cal outcomes and compare individual modalities.
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