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Abstract

Purpose Correct diagnosis, surgical treatment, and perioperative
management of patients with esophageal carcinoma remain
crucial for prognosis within multimodal treatment procedures.
This study aims to achieve a consensus regarding current
management strategies in esophageal cancer by questioning a
panel of experts from the German Advanced Surgical
Treatment Study (GAST) group, comprised of 9 centers
specialized in esophageal surgery, with a combined total of
>220 esophagectomies per year.
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Materials and methods The Delphi method, a systematic
and interactive, evidence-based approach, was used to
obtain consensus statements from the GAST group
regarding ambiguities and disparities in diagnosis,
patient selection, surgical technique, and perioperative
management of patients with esophageal carcinoma.
After four rounds of surveys, agreement was measured
by Likert scales and defined as full (100% agreement),
near (=66.6% agreement), or no consensus (<66.6%
agreement).

H. Becker - B. M. Ghadimi

Department of General and Visceral Surgery,
Gottingen University Medical Center,
Gottingen, Germany

U. T. Hopt

Department of General and Visceral Surgery,
University of Freiburg,

Freiburg im Breisgau, Germany

R. Konopke * H.-D. Saeger

Department of General, Thoracic and Vascular Surgery,
School of Medicine, Dresden University of Technology,
Dresden, Germany

S. Post - U. Ronellenfitsch

Department of Surgery, Medical Faculty Mannheim,
University Medical Centre Mannheim, Heidelberg University,
Mannheim, Germany

@ Springer



858

Langenbecks Arch Surg (2011) 396:857-866

Results Full or near consensus was obtained for essential
aspects of esophageal cancer staging, proper surgical
technique, perioperative management and indication for
primary surgery, and neoadjuvant treatment or palliative
treatment. No consensus was achieved regarding accept-
ability of minimally invasive technique and postoperative
nutrition after esophagectomy.

Conclusion The GAST consensus statement represents a
position paper for treatment of patients with esophageal
carcinoma which both contributes to the development of
clinical treatment guidelines and outlines topics in need of
further clinical studies.

Keywords Consensus statement - Esophageal carcinoma -
Multimodal treatment - Delphi method - German Advanced
Surgical Treatment Study Group

Introduction

Over the past years, treatment of esophageal carcinoma
(EC) has fundamentally changed, resulting in a sophistica-
ted multidisciplinary approach combining surgery, chemo-
therapy, and radiotherapy [1]. At present, ambiguities and
disparities remain in patient selection, diagnosis, indication
for neoadjuvant treatment, favored surgical technique, and
perioperative management. To collate and disseminate
information regarding these aspects and create a clinical
consensus statement, a consensus panel was convened by
the German Advanced Surgical Treatment Study (GAST)
group. The GAST group is comprised of 9 centers
specialized in esophageal surgery with a combined total of
>220 (median 25 per center, range 11-45) esophagectomies
per year. A modified Delphi method, a rigorous and
standardized approach to minimize bias and facilitate
consensual position, was employed. The resulting consen-
sus statement reflects the opinions of an organized group of
experts, reviews the current literature, and outlines specific
areas of controversy and ambiguity that call for additional
study.

Materials and methods

To formulate consensus statements, the Delphi method was
utilized. This systematic and interactive forecasting method
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enables equal input from each panel member and reduces
undue influence of a minority of participants [2]. The
consensus statement development process consisted of
expert panel appointment, survey development, four rounds
of panel surveys including discussion of ambiguous items
requiring clarification, and repeat of the survey with
ensuing final analysis and interpretation.

The panel consisted of 17 experts in 9 centers
specialized in EC surgery. After panel recruitment, a
qualitative group survey was conducted to help deter-
mine the focus of the consensus statement. This survey
concentrated on areas of controversy, knowledge gaps,
variances in practice, and disparities of opinion. Topics
for the clinical consensus statement were brainstormed
and refined, including:

1. Diagnostic evaluation (including patient selection for
neoadjuvant treatment)

2. Surgical technique

Perioperative management

4. Treatment of anastomotic complications

W

The first qualitative group survey employed free text
responses to open-ended questions that covered the follow-
ing categories: (1) diagnostic evaluation (patient selection
for primary surgery and neoadjuvant treatment vs. palliative
treatment, response control after neoadjuvant treatment, and
treatment of high/cervical EC), (2) proper surgical tech-
nique (antibiotic prophylaxis, patient-positioning and sur-
gical access, technique of esophagogastrotomy, and pyloric
drainage), (3) perioperative management (anesthesiological
requirements, timing of extubation, management of naso-
gastric tube and enteral nutrition, and routine control of
anastomosis), and (4) management of anastomotic compli-
cations (diagnosis and stage-adjusted treatment). After
reviewing the responses, targeted questions including state-
ments were formulated. Once each panelist had completed
the survey, the responses were summarized and reviewed,
and a new panel survey was designed in order to reconcile
any statements that were found to have no consensus or to
be irrelevant. After three rounds of panel surveys, a three-
point Likert scale was introduced containing the categories
“agree”, “disagree”, and “neutral” [2]. For the Likert scales,
a full consensus was defined as a 100% agreement, near
consensus as a >66.6% agreement, and no consensus as a
<66.6% agreement.
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Results and discussion

Topic 1: Patient selection and diagnostic evaluation

Initial diagnostics and imaging techniques for EC staging

Statement

Agreed Neutral Disagreed Result

Mandatory initial diagnostics and imaging techniques in patients with
EC include endoscopy, endoscopic ultrasound, tumor biopsy, CT
scanning of thorax and abdomen, and bronchoscopy in case of
suprabifurcal squamous cell carcinoma.

100% 0% 0% Full consensus

Preoperative endoscopy should investigate parameters of
surgical importance, e.g., upper and lower cancer demarca-
tion, distance of hiatus and mucosal esophagus—cardia
border from the frontal dental line in centimeter, as well
as extent of Barrett’s mucosa and upper esophageal
sphincter in upper esophageal third cancer [3]. Endoscopic
ultrasound represents the method of choice for detecting
local tumor infiltration and peritumoral lymphadenopathy.
Although tending to be operator-dependent and its accuracy
appears to be limited in tumors with a diameter >5 mm or
that are located at the esophagogastric junction, it shows the
highest sensitivity when compared to CT and FDG-PET—
CT [4-6]. Detection of distant metastasis should be
performed by conventional CT scanning of thorax and

abdomen. Although there is strong evidence that 18F FDG
uptake correlates with the presence of viable tumor mass,
functional imaging techniques, such as PET or PET-CT,
are not yet part of the standard diagnostic work-up in
patients with esophageal carcinoma and should only be
used in the setting of clinical trials [5, 7]. Fiberoptic
bronchoscopy should be performed in patients with EC
located at or above the level of the tracheal bifurcation (i.e.,
suprabifurcal esophageal cancer), which is frequently
complicated by its spread into the airways [8]. Further,
potentially pre-existing bronchopulmonary infections can
be detected early on by preoperative bronchoscopy, thus
decreasing the incidence of pulmonary complications after
esophagectomy [9].

Indication for primary surgical resection, neoadjuvant chemotherapy followed by surgery, and definite radiochemotherapy

Statement Agreed Neutral Disagreed Result
Primary surgical resection with radical esophagectomy and lymphadenectomy 88.9% 11.1% 0 Near consensus
should be performed in patients with non-metastatic, resectable
EC (cT1-2 NO MO).
Neoadjuvant treatment followed by surgery is beneficial in patients with advanced 77.8% 22.2% 0 Near consensus
but resectable, non-metastatic EC (>cT2 and/or Npos and M0) who respond
well to neoadjuvant treatment.
Definite radiochemotherapy represents a treatment option for cervical EC 77.8% 11.1% 11.1% Near consensus
(<5 cm distance to upper esophageal sphincter) that are not eligible
for RO resection.
Patients with resectable EC and signs of lymph node metastasis of the coeliac 100% 0 0 Full consensus

trunk should be treated by neoadjuvant treatment followed by surgery.
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Radical esophagectomy and lymphadenectomy is cur-
rently the only well-established curative treatment modality
in patients with resectable, non-metastatic EC, if complete
RO resection of the esophagus can be achieved. Primary
surgery should be performed in patients with non-
metastatic, resectable EC (cT1-2 NO MO0O) who are fit
enough to undergo major surgery [10, 11]. Palliative
esophagectomy currently represents an unusual and rare
treatment option, mostly used in patients with intervention-
ally unmanageable risks (e.g., bleeding, perforation) or
contra-indications for radiochemotherapy.

Whether neoadjuvant treatment followed by surgery
improves survival in patients with esophageal carcinoma
is currently under discussion [10]. While some meta-
analyses report improved survival after neoadjuvant therapy
in the subgroup of well-responding patients, it is estab-
lished that neoadjuvant treatment increases morbidity and
surgical risk [12—15]. To take into account these risks and

Neoadjuvant treatment regimen

the inconclusive clinical studies, neoadjuvant treatment and
the following surgery should currently only be carried out
for patients in good general condition with advanced but
resectable, non-metastatic EC (>cT2 and/or Npos and MO).
It should be noted that lymph node metastases at the coeliac
trunk (formally M1a) should be treated as regional lymph
node metastases [16—19]. If necessary, staging laparoscopy
should be performed to confirm the diagnosis or rule out a
peritoneal carcinosis.

The concept of definitive radiochemotherapy for EC
should currently be regarded as preliminary and is subject
to further studies [10, 20, 21]. Patients with cervical
esophageal squamous cell carcinoma (<5 cm distance to
the upper esophageal sphincter) may benefit from definitive
radiochemotherapy. However, this treatment option com-
petes with limited resection and reconstruction by a free
jejunal graft which is associated with low mortality but
represents a complex surgical procedure [22].

Statement Agreed Neutral Disagreed Result
Neoadjuvant treatment of advanced EC (>cT2 and/or Npos and MO0) should be 66.7% 22.2% 11.1% Near consensus
performed either by chemotherapy in case of adenocarcinoma or by
radiochemotherapy in case of squamous cell carcinoma.
No valid method for response control to neoadjuvant treatment is currently available 77.8% 11.1% 11.1% Near consensus
preoperatively. Instead, restaging should be performed 1-2 weeks after completion
of neoadjuvant treatment to exclude distant metastases before surgery.
Response or non-response to neoadjuvant treatment is defined by histological 77.8% 11.1% 11.1% Near consensus
examination of the resected specimen. Adjuvant treatment is performed
in case of non-response.
4-6 weeks should be allowed between completion of neoadjuvant treatment and 66.7% 11.1% 22.2% Near consensus
surgery to reduce the risk of wound healing disorders and to improve the
general preoperative condition of the patient.
Further studies are necessary to define (1) the standard method for response control, 77.8% 22.2% 0 Near consensus

(2) the timing of response control, (3) the definition of response vs. non-response,

and (4) the treatment approach in responders and non-responders.

According to current studies, it is not yet possible to
conclusively assess whether neoadjuvant treatment followed
by surgery improves survival in EC patients. A detailed review
of the literature regarding neoadjuvant radio- and/or chemo-
therapy followed by surgery vs. surgery alone has been done
elsewhere [10]. The authors conclude that squamous cell
carcinoma patients seem to benefit from neoadjuvant radio-
chemotherapy vs. neoadjuvant radiotherapy or surgery alone
[14, 15, 23, 24]. However, this small survival benefit is
achieved at the cost of increased surgical risk and increased
morbidity [25-27]. For patients with adenocarcinoma of the
esophagus, neoadjuvant chemotherapy and radiochemotherapy
improve survival [28] and neoadjuvant radiochemotherapy is
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associated with increased complication rates vs. neoadjuvant
chemotherapy alone [12].

There is currently no universally accepted, reproducible,
and reliable method for response assessment after neoadjuvant
treatment of EC. This is due in part to differing neoadjuvant
therapy regimens, differing methods for response assessment,
e.g., CT scan, endoscopy, endoscopic ultrasound or PET-CT,
and differing time frames for response control [6, 29, 30]. This
leads to varying definitions of “response” and “non-response”
and translates to variations in the decision of whether or not
to continue neoadjuvant treatment. As long as no standards
are available regarding neoadjuvant treatment and method
and timing of response control, response to neoadjuvant
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treatment should only be evaluated by histological examina-
tion of resected specimens. In case of non-response, adjuvant
treatment should be performed postoperatively, possibly using
a different therapy regimen. Restaging should be carried out
1-2 weeks after completion of neoadjuvant treatment in order
to exclude distant metastasis before surgery. However, some
studies show that non-responders do not profit from adjuvant
treatment, even if the therapy regimen is different to the
neoadjuvant treatment, making a reliable method for response
control highly desirable [31].

The best time for surgery after neoadjuvant treatment has
not been established yet. Neoadjuvant treatment can cause
esophagitis or delayed wound healing; therefore, the risk of

Palliation of EC

surgical complications can be increased when surgery is
performed immediately after neoadjuvant treatment [26]. On
the other hand, the biologic effect of neoadjuvant treatment
appears to influence the extent of surgery, for example,
through downsizing [28]. Therefore, the GAST group
recommends surgery during a time slot of 4-6 weeks after
completion of neoadjuvant treatment.

Nonetheless, the formally reached ‘“near consensus”
regarding all statements concerning the neoadjuvant treatment
regimen should not obscure the fact that further studies are
absolutely necessary to define a standard method and time
frame for response control and the appropriate treatment
approach for responders and non-responders.

Statement

Agreed Neutral Disagreed Result

Palliation of EC should be performed by chemotherapy and/or radiotherapy

100% 0 0 Full consensus

in an individually tailored approach. Esophageal obstruction should be treated
endoluminally, e.g., by dilatation or stenting. When necessary, enteral intake

should be enabled through a PEG tube or jejunal catheter.

In patients with unresectable or inoperable EC (due to
local invasion, distant metastasis, and medical comorbid-
ities), quality of life will take precedence over long-term
prognosis. EC palliation should be performed by chemo-
therapy and radiotherapy in an individual approach,
achieving locoregional control and prolonging survival in
some patients [32]. Restoration and maintenance of the
ability to swallow, as well as control of pain and bleeding,
represent the primary objectives for best supportive care in

Topic 2: Surgical technique

these patients [33]. Esophageal obstruction should be
treated by endoluminal therapy, e.g., by dilatation, stent,
laser ablation, or photodynamic therapy. Enteral food intake
should be ensured by PEG tube or jejunal catheter [32, 33].
Palliative esophagectomy also provides palliation in the
setting of EC but should be restricted to patients with
severe complications (e.g., perforation or incontrollable
tumor bleeding) due to its increased risk of morbidity and
mortality in relation to non-surgical palliative options.

Statement Agreed Neutral Disagreed Result

Perioperative antibiotic prophylaxis should be performed using the combination 66.7% 33.3% 0 Near consensus
of a 2nd generation cephalosporin and nitroimidazole if necessary (e.g., in case
of reconstruction using a colonic conduit) and should be repeated after 2.5 h.

In open surgery (e.g., Ivor Lewis esophagectomy), the patient is placed in a 11.1% 33.3% 55.6% No consensus
“screw position” in order to perform laparotomy and thoracotomy in one step.

Open surgery comprises a median laparotomy and right thoracotomy within the 77.8% 22.2% 0 Near consensus
6th (5th—7th) intercostal space and—if necessary—Ileft cervical access.

Minimally invasive esophagectomy 44.5% 22.2% 33.3% No consensus
represents a complex and technically challenging procedure that can be equivalent
to standard techniques concerning oncologic quality and complication rates when
carried out in specialized centers.

For intrathoracic anastomosis, the stapler end-to-side anastomosis is the first choice 66.7% 33.3% 0 Near consensus

over a hand-sewn full-thickness anastomosis, e.g., in case of a short conduit.
Minimally invasive intrathoracic and cervical anastomoses should be done by
hand-sewn full-thickness end-to-end technique.
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(continued)

Statement Agreed Neutral Disagreed Result

Pylorus drainage in patients undergoing esophagogastrectomy with gastric conduit 100% 0 0 Full consensus
reconstruction should be omitted.

Postoperative gastric emptying disorders are transient and should be 77.8% 22.2% 0 Near consensus

conservatively managed.

Perioperative antibiotic prophylaxis should be performed
using a second generation cephalosporin (e.g., cephuroxime
1.5 g intravenously) and—if a colon interponate is used—in
combination with a nitroimidazole (e.g., metronidazol 0.5 g
intravenously). Antibiotics should be reapplied after 2.5 h.

Radical esophagectomy with mediastinal and abdominal
lymphadenectomy currently represents the only well-
established treatment modality for patients with non-
metastatic, resectable EC [10, 11]. Among the variety of
surgical approaches for esophageal resection, the Ivor
Lewis esophagectomy seems superior compared to the
transhiatal approach [34]. This procedure combines a
laparotomy with a right thoracotomy to carry out esoph-
agogastric resection, mediastinal and celiac lymphadenec-
tomy, and reconstruction with either a gastric or colonic
conduit. If the patient is placed in the “screw position” (a
30° tilt of the body to the left side), laparotomy and
thoracotomy can be performed in one step and total
operation time can be reduced. Dependent on tumor
localization and entity, a median laparotomy, right thora-
cotomy (fifth to seventh intercostal space) and, if necessary,
a left cervical access can be effected using this position.
However, no consensus has been achieved since some
centers preferred a supine position for the abdominal part in
the first step and moved the patient to a left lateral
decubitus position for right thoracotomy in the second
step. Even in patients with Siewert classification type I
adenocarcinoma, an abdomino-thoracic access should be
preferred since several studies have shown increased 5-year
survival rates in comparison to the transhiatal route,
presumably due to more extended lymphadenectomy [35,
36]. The extent of lymphadenectomy for EC routinely
comprises a two-field lymphadenectomy with lymph node
dissection of the mediastinum and upper abdominal
compartment [37]. In contrast, a three-field lymphadenec-
tomy is frequently performed in Japan which achieves a
higher rate of RO resections but is associated with greater
morbidity [37, 38].
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Minimally invasive esophagectomy is a complex and
technically challenging procedure that is performed in only
a few medical centers worldwide [1]. Randomized trials
have shown that laparoscopic and/or thoracoscopic esoph-
agectomy can be equivalent to open esophagectomy in
terms of morbidity, mortality, and survival when carried out
in appropriately experienced surgical centers [39—41].
However, according to the GAST group, it has yet to be
established whether minimally invasive esophagectomy can
be accepted as equal to open surgery. This may be due to the
fact that currently only few centers of the GAST group
routinely employed minimally invasive techniques for esopha-
gectomy. It is recommended to perform the laparoscopic part in
supine position and the thoracoscopic resection in ventral
position. Minimally invasive intrathoracic anastomoses should
be carried out in hand-sewn full-thickness end-to-end tech-
nique [40, 41].

Reconstruction after esophagectomy should be per-
formed using a gastric conduit as the first choice or
alternatively by a colonic interponate using the posterior
mediastinal route [10, 42]. Intrathoracic anastomosis can be
performed either by stapler (e.g., end-to-side anastomosis
using a circular stapler) or by hand-suture full-thickness
(e.g., end-to-end anastomosis in case of a short conduit).
Currently, hand-sewn and stapler anastomotic techniques
are regarded as equivalent concerning the rate of postoper-
ative anastomotic leaks and stenosis [42-45]. Cervical
anastomosis should preferentially be performed by a
hand-sewn end-to-end anastomosis (full-thickness). How-
ever, there is increasing evidence that a cervical stapler
anastomosis is associated with less insufficiency and a
superior functional result in comparison to hand-sewn
anastomoses [46, 47].

Pylorus drainage in patients undergoing esophagogas-
trectomy with gastric conduit reconstruction should be
avoided, as gastric emptying is not improved and reflux of
bilioduodenal juice is increased. Postoperative gastric
emptying disorders should, moreover, be conservatively
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managed by prokinetic agents or botox injection and, if
necessary, by endoscopic dilatation of the pylorus [48].

Topic 3: Perioperative management

Statement Agreed Neutral Disagreed Result
Anesthesiological management for esophagectomy should contain thoracic 100% 0 0 Full consensus
epidural analgesia, goal-oriented fluid management, and protective ventilation
during one-lung anesthesia.
Patients should be extubated as early as possible within 24 h postoperatively. 100% 0 0 Full consensus
Provided that the gastric conduit is sufficiently emptying, the nasogastric tube 66.7% 11.1% 11.1% Near consensus
must be removed as early as possible in order to avoid microaspiration.
Food intake should be commenced gradually starting with the 4th postoperative day. 55.5% 22.2% 11.1% No consensus
No routine check of anastomosis is necessary before beginning peroral food intake. 55.6% 11.1% 33.3% No consensus

Anesthesiological management can contribute to a
reduction of respiratory failure and anastomotic leakage
after esophageal surgery by the use of thoracic epidural
analgesia, protective ventilation strategies, prevention of
aspiration, and judicious fluid management [49]. Thoracic
epidural anesthesia improves microcirculation of the gastric
conduit and is associated with a decreased occurrence of
anastomotic leakage [50, 51]. Fluid overload should be
avoided because it may delay recovery of gastrointestinal
function, impair wound and anastomotic healing, as well as
coagulation and cardiac and respiratory function [49, 52].

Patients should be extubated as early as possible
within 24 h postoperatively since prolonged postopera-
tive ventilation exposes patients to potential barotrauma,
aspiration, nosocomial infection, and sedation-related
side effects [53]. Furthermore, bronchoscopy prior to
extubation can contribute to decrease the incidence of
bronchopulmonary infections [9].

After esophagectomy, patients have a high risk of
aspiration due to excision of the lower esophageal
sphincter, denervation of the stomach, and sometimes
paralysis of the recurrent laryngeal nerve [54]. Routine
postoperative nasogastric decompression of the gastric
conduit may protect against macro-aspiration and decrease
the risk of anastomotic leakage from distension-induced
gastric conduit ischemia [49]. On the other hand, the
nasogastric tube may itself lead to impaired hypopharyngeal
function and microaspiration, pneumonia, and patient dis-
comfort [55-57]. Therefore, the nasogastric tube should be
removed as early as possible, usually during the first

postoperative day after esophagectomy, provided that the
gastric conduit is sufficiently emptying.

No consensus was reached concerning postoperative
nutrition after esophagectomy. Although early postoperative
enteral nutrition has a number of advantages over total
parenteral nutrition, it has been traditionally avoided after
esophagectomy in order to minimize anastomotic strain and
reduce the inherent risks of postoperatively impaired
gastrointestinal motility [58, 59]. However, current studies
show that enteral nutrition is a safe route for nutrient
delivery as early as 6 h postoperatively and that the surgical
certainty of esophagoenteric anastomoses makes an early
oral enteral feeding possible [58, 60—62]. Another option
represents a Witzel feeding jejunostomy at the time of
laparotomy or the placement of a nasojejunal tube for early
postoperative enteral nutrition [63, 64]. Both methods are
not free of complications, such as the appearance of
catheter dislodgements, perijejunostomotic leaks in case of
a feeding jejunostomy, or microaspiration when a nasojeju-
nal tube is used [64]. Gradual begin of feeding after
esophagectomy represents a compromise comprised of
short-term parenteral nutrition combined with 400 ml of
fluids given orally within the first 4 days postoperatively.
During this time, decrease of the transient gastric emptying
disorders due to the preceding vagotomy can be anticipated.
Beginning with day 5, oral nutrition can be gradually
escalated to solid foods.

Likewise, no consensus was reached concerning a
“routine” check of the anastomosis after esophagectomy
before starting enteral nutrition. Although a “routine”
check of the anastomosis has been proven to be a little
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sensitive for detection of anastomotic leakage, it can be
performed by simple and low-risk methods, e.g., by
swallowing methylene blue [48]. Clinical symptoms,
such as pain, increased temperature, reduced vigilance,

Topic 4: Treatment of anastomotic complications

drainage quality, arrhythmia, and increasing inflammatory
laboratory parameters, should be used for the screening of
anastomotic insufficiency rather than a routine control
[65].

Statement

Agreed Neutral Disagreed Result

Endoscopy and application of a contrast agent is the method of choice for

diagnosing anastomotic leaks after esophagectomy.
1° intrathoracic anastomotic leaks (small fistula, sufficiently drained,

100% 0 0 Full consensus

100% 0 0 Full consensus

no mediastinitis, or sepsis) should be conservatively treated by antibiotics

and enteral nutrition via a tri-lumen esophageal tube.

2° intrathoracic anastomotic leaks (large area leakage with sufficient gastric
tube perfusion and drainage, incipient signs of mediastinitis or sepsis)

100% 0 0 Full consensus

should be treated by a covered self-expanding esophageal stent, antibiotics,

and nutrition via a jejunal tube.

3° intrathoracic anastomotic leaks (large insufficiency with impaired perfusion

88.9% 11.1% 0 Near consensus

or necrosis of the gastric tube and mediastinitis or sepsis) should be treated

by surgery.
Cervical anastomotic leaks should be treated by wound drainage.

88.9% 0 11.1% Near consensus

When suspecting anastomotic insufficiency after
esophagectomy, the primary diagnostic goals are deter-
mination of the leak’s size, status of the conduit’s
perfusion, and morphology—control of sufficient drain-
age and testing for sepsis parameters. Endoscopy in
combination with a contrast agent (e.g., gastrographin)
represents the method of choice for detecting anastomotic
leaks after esophagectomy because it delivers information
about leak size, conduit perfusion, and leak morphology
[66]. If indicated, further diagnostics, such as bronchoscopy,
CT or X-ray, and sepsis screening by laboratory parameters
(e.g., C-reactive protein, procalcitonin), can additionally be
performed.

Intrathoracic anastomotic leaks can be divided into three
categories of severity: A first-degree insufficiency is
characterized by a small fistula which is sufficiently
drained. The patient has no mediastinitis or sepsis.
Treatment is conservative with antibiotic treatment (e.g., a
combination of penicillin and a beta-lactamase inhibitor)
and enteral nutrition via a tri-lumen esophageal tube which
should be preferred over total parenteral nutrition [59]. In
some patients, innovative approaches, such as the applica-
tion of a Vicryl plug or EndoVac treatment, can also be
recommended [67—69]. A second-degree insufficiency is
characterized by a large area leakage with a sufficient
gastric tube perfusion and drainage but incipient signs of
mediastinitis and sepsis. Treatment by a covered, self-
expanding esophageal stent is recommended in combina-
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tion with antibiotic treatment and temporary nutrition via a
tri-lumen esophageal probe. The esophageal stent should be
removed after 6 weeks [70]. A third-degree insufficiency is
characterized by a large insufficiency combined with
impaired gastric tube perfusion and possibly gastric tube
necrosis as well as clinical signs of mediastinitis and sepsis.
Immediate surgical treatment is necessary either with
esophageal discontinuity or if possible trimming of the
gastric conduit for re-anastomosis [71].

Cervical anastomotic insufficiencies occur in 25-45% of
all anastomoses and are predominantly comprised of
fistulas and first-degree insufficiencies. They can be
successfully treated in most patients by wound drainage,
optionally in combination with fibrin gluing or clipping.
Only in cases of mediastinitis is an esophageal discontinuity
with secondary reconstruction necessary [72].

Conclusion

Modern treatment of EC is characterized by a sophisticated
and multidisciplinary approach. Using the Delphi method,
the GAST group has combined clinical experience with
scientific evidence on the treatment of this disease. Full or
near consensus was reached in almost all topics, thus
defining a basis for current treatment and the development
of future treatment guidelines, e.g., S1-S3 guidelines.
However, the numerous topics without full consensus
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emphasize the need for further studies, this being especially
true for the field of neoadjuvant treatment, minimally
invasive esophagectomy, and postoperative nutrition of
patients with EC.
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