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Abstract

Background: Anastomotic Leakage (AL) after Ivor Lewis Esopha-
gectomy (ILE) is a severe complication that often needs immediate
treatment. However, there is no consensus on the optimal treat-
ment. The aim of this study was to describe the outcomes of the
different treatment options in patients with either contained or un-
contained AL after ILE.

Methods: A retrospective analysis was performed on patients that
developed AL after ILE in three high volume hospitals. Treatment was
based on local preference. Endoscopic and surgical treatment were
compared for patients with either contained (leakage confined to the
mediastinum) or uncontained AL (leakage with intrapleural manifes-
tations).

Results: In total, 73 patients with an AL were included. A con-
tained leak was observed in 39 patients. Twenty-five patients (64%)
underwent an endoscopic approach that was successful in 19 pa-
tients (76%); fourteen patients (36%) underwent a surgical approach
that was successful in 11 patients (79%). Significantly more patients
were (re)admitted to the ICU in the surgical group; other outcomes
were similar.

An uncontained leak was observed in 34 patients. Endoscopic
treatment was chosen in 14 patients (41%) and was successful in 10
patients (71%). A surgical approach was performed in 20 patients
(59%) and was successful in 12 patients (60%). (Re) admission rate
to the ICU was significantly higher in the surgical group, other out-
comes were similar.

Conclusions: This study demonstrates that there is high variability
in the treatment of AL after esophagectomy. Surgical and endoscopic
techniques are both successfully used for patients with either con-
tained or uncontained leakages. However, more research is neces-
sary before a treatment algorithm can be developed.
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Introduction

Anastomotic Leakage (AL) is still a feared and life-threaten-
ing complication after Ivor Lewis Esophagectomy (ILE) with re-
ported incidence rates of 5-25% and mortality rates up to 20-40
[1-5]. The classification of the Esophagectomy Complications
Consensus Group (ECCG) has been introduced to differentiate
between different types of AL [6]. This system classifies patients
based on the type of therapy used during the treatment pro-
cess. It is a helpful system to provide insight into which thera-
pies have been used and its related outcomes. However, this
classification does not take the location or the extent of the AL
into account to provide a tool for an optimal treatment strategy.

Modalities to treat AL are diverse, varying from non-invasive
strategies - antibiotics and nil per mouth - to invasive - endo-
scopic techniques such as clipping, stenting, placement of suc-
tion-drainage tubes, endovacuum therapy and surgery- with
varying outcomes. There are multiple descriptive, retrospective,
studies on the feasibility and effectiveness of a single modality
treatment and some non-randomised studies comparing differ-
ent techniques. However, there are no randomised studies on
the safety and efficacy of these treatment modalities [3,7-10].
Consequently, it is still unknown which treatment is optimal
with regard to safety and recovery in specific types of leakage.
A recently published review showed similar results advising cus-
tomized treatment depending on sequelae of the leak and the
clinical condition of the patients [11].

The dynamic nature of AL makes comparisons between
treatment modalities challenging. For objective comparison of
different treatment strategies, patient’s inflammatory-response
to AL, the severity and type of AL should be clearly categorised.
Crestanello et all and Guo et all developed a classification to
differentiate between contained and uncontained AL. This clas-
sification is based on the radiological extent of AL, and might be
helpful in finding the most appropriate treatment for the differ-
ent types of leakage [12,13].

The aim of this multicentre cohort study was to describe the
outcomes of the different treatment options for patients with
a contained and an uncontained anastomotic leakage after
esophagectomy.

Materials and methods
Study design

This multicentre retrospective cohort analysis was per-
formed in three high volume referral hospitals for esophageal
cancer in the Netherlands, performing at least 40 esophagec-
tomies annually. All patients were treated with curative intent
for cT1-4aN0-3MO esophageal cancer and received neoadju-
vant chemoradiotherapy according to the CROSS-regimen un-
less contra-indicated [14]. All patients underwent totally mini-
mally invasive esophagectomy with intrathoracic anastomosis
as described by Ivor Lewis. Perioperative protocols (e.g. the
positioning of the patients, the anastomotic procedure and the
placements of drains and nasogastric tubes at the end of the
surgery) differed between hospitals since this was a retrospec-
tive analysis.

Patients who developed AL in the period of January 2011 to
September 2016 were included in this analysis [6]. Treatment

strategies for AL were chosen based on local preferences of the
upper-Gl surgical teams of the three hospitals.

This retrospective study was part of an Institutional Review
Board-approved protocol for ongoing assessment of esopha-
gectomy outcomes and patient’s consent was waived (approval
number ZGT17-30).

Diagnosis

AL was defined according to the ECCG definition as a full
thickness defect involving the esophagus, anastomosis, staple
line or conduit [6]. Routine post-operative diagnostics for AL
were not performed. A contrast-enhanced CT-scan was per-
formed in case of a suspicion of AL in order to confirm and de-
fine the extent of the leakage. If there was any doubt on the di-
agnosis AL after the CT-scan, patients underwent an endoscopy
to confirm the diagnosis within 48 hours.

All CT-scans were evaluated by local radiologists and the
leakage was stratified into contained leakage (cAL) or uncon-
tained leakage (UAL). uAL was diagnosed in case of empyema or
direct leakage of oral contrast into the thoracic cavity. cAL was
diagnosed in patients with a limited AL, with the leakage of oral
contrast limited to the mediastinum and no signs of empyema
orintrapleural expansion of the leakage. [12,13]. Figure 1 shows
an example of both a contained and an uncontained anasto-
motic leakage on CT-scan.

Treatment

After diagnosing AL, the local upper-Gl surgeons made a ther-
apeutic plan, tailored to each patient. Endoscopic, radiological
and surgical strategies were described. Endoscopic treatment
included suction-drainage, stenting and/or clipping of the de-
fect. Radiological treatment included ultrasound - or CT-guided
drainage; surgical approaches chosen were Video-Assisted Tho-
racoscopic Surgery (VATS) or thoracotomy. The type of surgical
treatment performed was diverse, varying from drainage of the
thorax, suturing of the defect and/or covering of the defect with
muscle flaps.

The initial treatment-strategy chosen after diagnosis of AL
was recorded and used to allocate patients to the surgical or
endoscopic group. Patients who initially underwent a com-
bined endoscopic and surgical approach were allocated to the
surgical-group. Patients who were treated without surgical of
endoscopic reinterventions (ECCG score 1) were excluded from
the analysis.

Outcome parameters

Endpoints were the number of reinterventions (endoscopic,
radiologic and surgical) needed during treatment, readmission
to the ICU (no fixed protocol for readmission to the ICU), ICU-
and hospital stay, time to restart oral feeding, defined as thick
liquids or more (yoghurt, soup etc), mortality and success/fail-
ure of treatment modality. Success of treatment was defined as
clinical and biochemical improvement with downsizing to less
invasive treatment according to the Clavien Dindo score. Failure
of the treatment was defined as the necessity of additional re-
interventions due to no clinical improvement, radiological dete-
rioration or death. Upgrading of the invasiveness of therapy ac-
cording to the Clavien Dindo score, was scored as failure as well.

www.jcimcr.org

Page 2



For example a patient who underwent endoscopic treat-
ment for AL, but developed empyema during the following days
requiring surgery, was considered as a failed endoscopic treat-
ment. A patient who developed repeated empyema for which
repeated surgery was required, was considered as a failed surgi-
cal treatment. Additional interventions to accelerate healing of
the leakage (e.g. the endoscopic placement of a clip or a stent
in the final phase with the intention to accelerate closing of the
defect after previous primary endoscopic therapy) or to replace
a dislocated nasogastric tube were not considered as failure of
the primary treatment.

Statistical analyses

Analyses were performed using Statistical Package for the
Social Sciences version 22 (SPSS Inc., Chicago, US) and a differ-
ence was regarded significant at p<0.05. Descriptive statistics
were applied for the patient characteristics and peri - and post-
operative data: categorical variables were described as a num-
ber with corresponding percentage, continuous variables were
described as median with interquartile range.

Analyses were performed for both the patients with cAL
as with uAL; both groups were divided based on the primary
treatment, which was either endoscopic or surgical. To compare
these groups, the chi-square test and Fisher’s exact test were
used for categorical variables when appropriate and the Mann-
Whitney U test was used for continuous data.

Results

Within the indicated period of 5.5 years and among 680
esophagectomies, in total 73 patients were identified with
an AL after ILE in the 3 participating hospitals. The number of
patients that developed cAL and uAL were evenly distributed
among the different hospitals (Table 1). The treatment strategy
differed significantly. Two hospitals (A and B) had a less invasive
strategy with the use of radiologic and endoscopic treatment,
whereas hospital C performed more reoperations in case of AL.

Baseline characteristics regarding tumour stage, co-mor-
bidities and neo-adjuvant treatment of these patients and the
procedures performed were similar in both groups, except the
procedure time, which was significantly shorter in patients with
UAL (supplementary table 1).

Contained leakage

Thirty-nine patients developed cAL after ILE. An endoscopic
approach was chosen in 25 patients (64%) as primary treatment
and was successful in 19 patients (76%). In 6 patients (24%) the
endoscopic treatment failed; five patients underwent addition-
al surgery of whom 2 patients deceased, one patient deceased
without reoperation.

In total, 14 patients (36%) underwent a primary surgical ap-
proach that was successful in 11 patients (79%). This approach
failed in 3 patients (21%) and they underwent repeated surgery,
two of these patients deceased. In the endoscopic group, 11
patients (44%) were still admitted on the ICU at the time of di-
agnosis of the leakage and 2 patients (8%) were readmitted af-
ter diagnosis. In the surgical group, 12 patients (86%) were still
admitted and 2 patients (14%) were readmitted (p=0.003).

The ICU stay, hospital stay and time to restart oral intake
were similar in both groups.

In total 5 patients (12.8%) deceased as a result of the AL in
the contained group.

Three of these patients underwent an endoscopic approach
for the AL. Despite treatment, these three patients (12%) dete-
riorated fast and the leak progressed to an uncontained leak for
which surgery was performed in two patients. Despite surgery,
one of these patients developed an esophagobronchial fistula
for which a stent was placed. Unfortunately, both patients de-
ceased shortly after the surgery. The third patient developed a
severe septicshockand died despite maximal support onthe ICU.

Two patients in the surgical treatment group deceased as
well (14.2%). The first patient was morbidly obese with severe
pulmonary comorbidity. The patient developed clear pleural ef-
fusion that could not be drained radiologically due to obesity,
and therefore underwent VATS with drainage. Despite this,
the patient developed a severe septic shock as a result of an
uncontained leak for which multiple surgical procedures were
performed. The patient deceased four months postoperatively
on the ICU.

The other patient underwent suturing of the defect and here-
after developed deep sepsis as a result of an uncontained leak.
Despite several surgical interventions, the patient deceased one
month postoperatively.

Uncontained leakage

Thirty-four patients developed uAL after IL. In 4 patients,
clinical deterioration in combination with digestive tract excre-
tion from the thoracic drains led to direct reoperation without
diagnostic imaging. These patients were classified as uAL as
well.

A primary endoscopic approach was chosen in 14 patients
(41%) and was successful in 10 patients (71%). In 4 patients
(29%) the endoscopic treatment failed and they had to undergo
reoperation.

In total, 20 patients (59%) underwent a primary surgical
approach and this was successful in 12 patients (60%). Eight
patients (40%) failed the treatment and underwent repeated
surgery.

In the endoscopic group, 4 patients (29%) were still admitted
on the ICU at the time of diagnosis of the leakage and 4 patients
(29%) were readmitted after diagnosis. In the surgical group, 13
patients (65%) were still admitted and 6 patients (30%) were
readmitted (p=0.012).

The total amount of reinterventions, ICU stay, hospital stay
and time to restart oral intake were similar as well. There was
no mortality in this cohort.
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“/ Table 1: Leakage and treatment characteristics in the three par- \‘
\ ticipating hospitals J
Hospital A | Hospital B | Hospital C

p-value
N=26 N=25 N=22
Leakage
Contained 18 (69) 10 (40) 11 (50) 0.104
Uncontained 8 (31) 15 (60) 11 (50)
Treatment 5 (23)
) 14 (54) | 20 (80)
Endoscopic 17 (77) <0.001
R 12 (46) 5 (20)
Surgical
Data are presented as number (percentage).
Page 3



- ™
‘ Table 2: Characteristics of contained anastomotic leakages, \‘
\\7 treatment and its outcomes. //‘

Endoscopic Surgical p-value
N=25 N=14
Total amount of interventions 4 (3-8) 4 (2-9) 0.613
Additional interventions
Surgery 5 (20) 3 (21) 1.000
Radiologic drain placement 9 (36) 6 (43) 0.673
Endoscopic interventions 25 (100) 11 (79) 0.040
Type of endoscopic intervention™
Suction-drainage 22 (88) 7 (50) 0.019
Stenting 12 (48) 3 (21) 0.171
Clipping 9 (36) 2 (14) 0.266
Type of surgical intervention*
Drainage of thorax 4 (16) 10 (72)
Suturing of defect 1 (4) 1(7) 0.640
Covering of defect with muscle flaps 0 (0) 2 (14)
Resection of conduit and diversion 0 (0) 1(7)
Success of the treatment 19 (76) 11 (79) 0.855
(Re)admission ICU 13 (52) 14 (100) 0.003
Still admitted on ICU 11 (44) 12 (86) 0.017
Readmission ICU 2 (8) 2 (14) 0.609
ICU stay in days 7 (2-15) 12 (10-31) 0.058
Hospital stay in days 35(24-56) | 32(25-77) 0.460
Time to oral intake in days 33(22-62) | 32(19-47) 0.645
Mortality 3 (12) 2 (14)
30-days 0 (0) 1(7) 1.000
In hospital 3 (12) 2 (14)

Data are presented as number (percentage) or median (Interquartile
Rate).

ICU: Intensive Care Unit

~ All endoscopic interventions used are scored.

*In patients who received several surgical reinterventions, the last
surgical intervention was scored.

™
“/ Table 3: Characteristics of uncontained anastomotic leakages, )
\\ treatment and its outcomes.

Endoscopic | Surgical
p-value
N=14 N=20
Total amount of interventions 5 (4-7) 5 (3-8) 0.877
Additional interventions
Surgery 4 (29) 8 (40) 0.717
Radiologic drain placement 10 (71) 12 (60) 0.717
Endoscopic interventions 14 (100) 15 (75) 0.063
Type of endoscopic intervention™
Suction-drainage
. 13 (93) 9 (45) 0.009
Stenting
Cliopin 5 (36) 7 (35) 1.000
pping 1(7) 4200 0379
Type of surgical intervention*
Drainage of thorax 3 (21) 11 (55)
Suturing of defect 0 (0) 7 (35) 0.330
Covering of defect with muscle flaps 0 (0) 1 (5)
Resection of conduit and diversion 1(7) 1 (5)
Success of the treatment 10(71) 12 (60) 0.493
(Re)admission ICU 8 (57) 19 (95) 0.012
Still admitted on ICU 4 (29) 13 (65) 0.080
Readmission ICU 4 (29) 6 (30) 1.000
ICU stay in days 6 (1-17) 14 (7-21) 0.138
Hospital stay in days 34 (24-49) | 43 (27-56) 0.287
Time to oral intake in days 34 (24-49) | 32 (22-48) 0.723
Mortality 0 (0) 0 (0) -

Data are presented as number (percentage) or median (Interquartile
Rate).

~ All endoscopic interventions used are scored.

*In patients who received several surgical reinterventions, the last
surgical intervention was scored.

N

Figure 1: The left CT-scan shows an image of a contained anastomotic leakage, limited to the mediastinum. The right CT-
| scan shows an image of an uncontained leakage, with leakage of oral contrast into the thoracic cavity.

J

Discussion

This retrospective multicentre cohort study analysed 73 pa-
tients with AL after ILE. Standard-of-care strategies were ana-
lysed for the treatment of AL in three large referral hospitals.
Upon diagnosis, AL was classified as either contained or uncon-
tained and the treatment strategy was divided into endoscopic
vs. surgical. In accordance with literature, this cohort of patients

with AL suffered from significant morbidity and mortality and
adequate treatment often required reinterventions with pro-
longed ICU- and hospital stay.

The majority of the 39 patients with a cAL underwent a pri-
mary endoscopic treatment (N=25, 64%) that was successful in
19 patients (76%). This complies with the results by Crestanello
en Guo showing that cAL can often be treated nonoperatively
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[12,13]. The remaining 14 patients (36%) underwent a primary
surgical approach for a cAL, which was successful in 11 patients
(79%). Since this was not a randomised study, treatment of
AL was based on the preference of the upper Gl teams in the
three hospitals. Besides local preference, the condition of the
patient could have influenced the decision for an endoscopic
or surgical approach. More patients were admitted in the ICU
at the time of diagnosis when a surgical approach was chosen,
which suggests that patients who underwent reoperation might
have been more seriously ill than patients who underwent an
endoscopic treatment. This is also supported by a trend to a
longer ICU-stay in the surgical-group. However this could also
be a sign of the pathophysiological impact of the surgical ap-
proach per se, necessitating ICU treatment. It is unlikely that
progression from a cAL to a uAL between diagnosis and surgery
has increased the amount of admission in the ICU, since most
patients (72%) underwent surgery within 24 hours after diagno-
sis of the leak.

A different pattern of care was observed in the patients with
an uAL; in the majority of these patients (N=20, 59%) the prima-
ry treatment strategy was surgery, with a success rate of 60%. In
the remaining 14 patients (41%) a primary endoscopic approach
was chosen, combined with (radiologically guided) drainage of
the intrathoracic collections. Ten out of 14 leaks (71%) could
be managed successfully this way. In our surgery group, similar
outcomes were observed as seen in patients who underwent
surgery for a cAL; significantly more patients were still admit-
ted on the ICU at the day of diagnosis and there was a trend
towards a longer ICU- and hospital stay, which probably implies
that patients in the surgical-group were more ill than those in
the endoscopic-group.

There are several endoscopic techniques for treating AL after
esophagectomy, like suction-drainage, stenting and/or clipping
of the defect. The most important advantage of endoscopic
treatmentis that it is less invasive than surgery with a lower post
procedural morbidity and mortality [8,10,15]. Furthermore, as
opposed to an endoscopic approach, a transthoracic surgical ap-
proach by definition means spread of a contained leak into the
thoracic cavity. However, nasogastric tubes for suction drainage
and stents tend to dislocate easily and a stent must be removed
after successful treatment, leading to repeated endoscopies as
shown in our cohort. Although endoscopy is less invasive than
surgery, repeated endoscopies can be a burden for patients as
well. Moreover, intrathoracic manifestations of an AL cannot
be treated with an endoscopic procedure alone, but should be
combined with external drainage of the thoracic empyema or
abscesses. These thoracic collections can be treated with per-
cutaneous radiological techniques with increasing success rates
and with lower morbidity and mortality than surgery. [16,17]

On the other hand, there are several surgical techniques in
the treatment of AL as well. In case of a small, very early leak
due to technical failure, the defect can be sutured. In case of a
larger defect, a new anastomosis can be made or a muscle flap
can be used to cover the defect. In most cases, however, the
primary goal of a surgical approach is drainage of the thoracic
empyema and containment of the leak.

It is striking that a total of 5 patients from the contained
group died as a result of the AL, compared to no mortality in
the uncontained group. In all of these 5 patients, the contained
leak progressed to an uncontained leak despite surgical or en-
doscopic treatment. This indicates that an AL is a dynamic pro-

cess, in which a ‘simple’ leak may progress into a ‘complicated’
leak despite treatment. Therefore it remains essential to moni-
tor the patient closely and regularly evaluate the result of the
initiated treatment. It is important to immediately reassess a
patient with the slightest deterioration, using endoscopy and/
or CT-scan, to assess the changes and act accordingly.

The classification of leakages into contained and uncon-
tained might assist in the choice for a treatment-strategy. Ide-
ally, we would have constructed a treatment algorithm in which
we combined the type of leakage with the size of the leakage,
the vitality of the gastric conduit and the clinical condition of
the patient. One could imagine that a small, contained leak in
a relatively fit patient can be treated endoscopically, and an ag-
gressive surgical approach might be the first choice in case of a
large, uncontained leak in a severely ill patient. Unfortunately
however, we were not able to make such an algorithm due to
lack of information about the size of the leakage and the condi-
tion of the patients in combination with a relatively small co-
hort. International data are now gathered in order to perform
analyses in a very large cohort of over 1000 patients in order
to develop a clinically relevant gradation and a treatment algo-
rithm for AL. (www.Tentaclestudy.com).

Strength of the current study is that it reflects the daily prac-
tice of treatment of AL in three high-volume hospitals. It is the
largest series in a single study to date and provides insights into
inter-hospital variation since there was no uniform multicentre
fixed treatment protocol.

An important limitation of the study is the heterogeneity be-
tween the patients and the institutions.

Local preferences of the hospital may also have contributed
to the choice of treatment type, which is reflected in the signifi-
cant differences in treatment strategy between the three hospi-
tals. The expertise of endoscopic diagnosis and available treat-
ment modalities of AL might differ between endoscopists in the
hospitals, which might have influenced the choice of treatment.
In addition, the surgeons’ personal preferences as well as the
lack of evidence for the superiority of either endoscopic or sur-
gical treatment could have influenced the decision for the treat-
ment strategy as well.

The patient’s pathophysiological response to the leak might
also have influenced the choice of the primary treatment. In
this retrospective study it was not possible to determine the
severity of the illness at time of diagnosis, and therefore the
ICU-(re)-admission rate was used as a surrogate marker for the
degree of illness. Ideally, we would have used the Modified
Early Warning Score (MEWS), which includes fever, respiratory
failure, hypotension and tachycardia into an illness score, to
make an inventory of the degree of illness, since this quanti-
tative score represent the level of sickness much better [18].
However, these data were not consistently registered and could
therefore not be used for analysis.

The choice of surgical or endoscopic treatment is probably
influenced by endoscopic findings. The endoscopic features of
the AL, such as the vitality of the anastomosis and the gastric
tube and the extensiveness of the anastomotic breakdown
might have strongly influenced the decision making as well.
Unfortunately, many endoscopy reports were found to be in-
adequate and lacked relevant information. Therefore, we were
unable to further classify the leaks endoscopically in addition to
the CT-images.
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Conclusion

In conclusion, this retrospective cohort gives an insight in
multiple approaches towards treating AL that complicated ILE.
By classifying a leak as either contained or uncontained, treat-
ment strategies and their successes can be compared in larger
randomized cohort studies in the future. In our multicenter
cohort, the endoscopic approach appears to be successful for
the majority of patients with a contained leak and it could be
considered in a selection of patients with an uncontained leak.
However, it appears that more parameters influence the deci-
sion for a treatment strategy than just the type of leakage, ne-
cessitating more research before a treatment algorithm can be
developed.
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