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Background: Leaks following oesophagectomy include true anastomotic leaks, leaks from the gastro-
tomy and gastric conduit necrosis. Historically, these complications were associated with high mortality
rates. Recent improvements in outcome have been attributed to the wider use of oesophageal stents
in patient management. This study examined outcomes of patients who developed a leak in a single
high-volume institution that did not use stenting as a primary treatment modality.

Methods: All patients undergoing an oesophagectomy between January 2009 and December 2013 were
included. Patients were identified from a prospectively maintained database.

Results: A total of 390 oesophagectomies were performed (median age 65 (range 32-81) years). In
96-7 per cent of patients this was a two-stage subtotal oesophagectomy. Overall in-hospital and 90-day
mortality rates were both 2-1 per cent (8 patients). Some 31 patients (7-9 per cent) developed a leak
(median age 64-5 (range 52-80) years), of whom 27 (87 per cent) were initially managed without surgery,
whereas four (13 per cent) required immediate thoracotomy. The median length of stay for patients with
a leak was 41-5 (range 15-159) days; none of these patients died.

Conclusion: Leaks can be managed with excellent outcomes without using oesophageal stents. The
results do not support the widespread adoption of endoscopic stenting.
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Introduction

Outcomes following oesophagectomy continue to
improve, with low mortality rates at specialist centres.
Postoperative morbidity is, however, still common. Anas-
tomotic leak is a feared complication that has historically
been associated with high mortality rates'. The Esophagec-
tomy Complications Consensus Group (ECCG) has
recently defined anastomotic leaks as full-thickness defects
involving the oesophagus, anastomosis, staple line or
conduit, irrespective of the presentation or method of
identification?. In this classification, leaks are divided into
three types based on management strategy. Type 1 leaks
require no change in therapy, medical management or
dietary modification. Type 2 leaks require interventional
but not surgical therapy, and type 3 leaks require surgical
intervention. True anastomotic leaks, those due to focal
conduit necrosis and gastrotomy-line leaks can be distin-
guished accurately with modern imaging and endoscopic
techniques. In recent series® ™7, rates of anastomotic leak
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have been reported as between 3-8 and 11-7 per cent. The
latest results from the UK National Oesophago-gastric
Cancer Audit in 2013 reported an overall anastomotic leak
rate of 7-4 per cent®.

The management of anastomotic leaks is evolving. Sur-
gical management has increasingly been replaced with
non-operative strategies. Reports of the routine use of
endoscopic stenting in these patients are growing’. Stent-
ing itself is associated with significant complications and
mortality!®. This study aimed to assess the outcomes in
patients who developed an anastomotic leak following
oesophagectomy in a single high-volume institution over
a 5-year period without the use of stenting as a primary
component of management.

Methods

All patients who underwent an oesophagectomy at the
Northern Oesophago-Gastric Unit, Newcastle upon Tyne,
between January 2009 and December 2013 were identified
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from a prospectively created database. The unit acts as
both a regional and national referral centre. Patients found
to have inoperable disease at the time of surgery were
excluded.

Patients with middle or lower-third tumours underwent
an open two-stage subtotal oesophagectomy with radical
two-field lymphadenectomy. A gastric tube at least 5 cm
in width was fashioned in all patients along with routine
pyloroplasty. An intrathoracic anastomosis was constructed
close to the apex of the thorax in all patients at the high
point of the stomach using a circular stapler. The gastro-
tomy line was closed with a linear stapler and inverted
with a continuous suture. Omental wrapping of the anas-
tomosis and gastrotomy line was performed in all patients.
Those with more proximal tumours underwent an open
three-stage subtotal oesophagectomy with radical two-field
lymphadenectomy. The gastric tube was fashioned in an
identical method with a cervical two-layer hand-sewn anas-
tomosis, again with omental wrapping!!.

All complications were recorded in the database. Routine
postoperative contrast swallows were not used. All patients
suspected to have an anastomotic leak based on clinical or
biochemical grounds were assessed by contrast-enhanced
CT and flexible video upper gastrointestinal endoscopy
with minimal insufflation. Contrast swallows were used in
selected patients where diagnostic uncertainty remained.
Leaks were classified according to the definitions pro-
posed by the ECCG?. Patients with conduit necrosis in the
absence of anastomotic or conduit leak were not included.
All patients were managed according to an established algo-
rithm (Fig. I). Management decisions were based on the
size and aetiology of the leak, the degree of local contami-
nation, and severity of the associated systemic response.

All patients were admitted to a critical care unit. Aggres-
sive non-operative management consisted of: nasogas-
tric decompression (endoscopically placed), nil by mouth,
intravenous antimicrobials (including antifungals), intra-
venous proton pump inhibition and low molecular weight
heparin. Radiological drainage of pleural or anastomotic
collections was performed as required. Regular clinical,
biochemical and radiological reassessment was undertaken.
Enteral nutrition was provided via a feeding jejunostomy.

In patients who required operative management of the
leak, surgery was performed immediately after initial resus-
citation. Criteria for immediate operation were significant
pleural or mediastinal contamination, or severe sepsis. The
preferred operation involved closure of the leak over a T
tube to create a controlled fistula, but with large defects or
severe anastomotic contamination the policy was to take
the anastomosis down with formation of a defunction-
ing oesophagostomy. Delayed surgery was considered in
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Fig. 1 Algorithm for the management of leaks. NG, nasogastric

patients managed without surgery in the presence of wors-
ening sepsis or contamination, or failure to improve clini-
cally.

Statistical analysis

All data are presented as median (range). Statistical analysis
was carried out using SPSS® for Windows® version 19-0

(IBM, Armonk, New York, USA).

Results

Between January 2009 and December 2013, 390 patients
underwent oesophagectomy, of whom 281 (72-1 per
cent) were men. The median age of patients was 65
(range 32-81) years. The aetiology of the disease for
which surgery was undertaken is detailed in 7able 1. Most
patients (96-7 per cent) underwent a two-stage subtotal
oesophagectomy with two-field lymphadenectomy for
cancer. Eleven patients had a three-stage oesophagectomy
with three-field lymphadenectomy, and two had a left
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Table 1 Demographics, surgical details and outcomes of patients included in the study

Mediastinal leaks

All patients True anastomotic leak  Conduit necrosis  Gastrotomy staple-line leak  Peptic ulcer
(n=390) All (n=31) (n=15) (n=12) (n=3) (n=1)

Age (years)* 65 (32-81)  64-5 (52-80) 63 (52-80) 675 (61-76) 73 (61-73) &5
Sex ratio (M: F) 281:109 18:13 10:5 6:6 2:1 1:0
Histology

Adenocarcinoma 277 (71-0) 19 11 4 3 1

SCC 86 (22-1) 11 4 7 0 0

High-grade dysplasia 9 (2:3) 1 0 1 0 0

Other 18 (4-6) 0 0 0 0 0
Neoadjuvant chemotherapy 236 (60-5) 20 9 8 2 1
Operation

Two-stage 377 (96:7) 27 13 10 3 1

Three-stage 11 (2-8) 4 2 2 0 0

Thoracoabdominal 2 (0-5) 0 0 0 0 0
Management of leak

Operative - 4 2 2 0 0

Non-operative - 271 137 10 B} 1
ECCG classification?

Type 1 - 15 8 5 2 0

Type 2 - 11 4 5) 1 1

Type 3 - 5 3 2 0 0
Time to diagnosis of leak (days)* - 10 (6-21) 10 (6-15) 9 (6-14) 10 (8-12) 21
Length of hospital stay (days)* 17 (7-202) 41.5(15-159) 41 (26-159) 47 (20-138) 36 (35-54) 91
In-hospital mortality 8(2-1) 0 0 0 0 0
90-day mortality 8 (2:1) 0 0 0 0 0

Values in parentheses are percentages. TOne patient required surgery after initial non-operative management. SCC, squamous cell carcinoma; ECCG,

Esophagectomy Complications Consensus Group.

thoracoabdominal oesophagectomy owing to previous
pleurodesis.

In total, 31 patients (7-9 per cent) were identified with
an anastomotic leak in the postoperative period (18 men
and 13 women). These patients were aged 64-5 (52-80)
years. The time to diagnosis of a postoperative leak was 10
(6-21) days. Twenty-seven patients had undergone a two-
stage subtotal oesophagectomy with two-field lympha-
denectomy, and four a three-stage oesophagectomy with
three-field lymphadenectomy and cervical anastomosis. All
patients had undergone reconstruction with a gastric con-
duit. Of these 31 patients, 15 had a true anastomotic leak,
12 focal conduit necrosis, and three a leak from the gas-
trotomy staple line. One patient developed a leak from a
perforated peptic ulcer in the gastric conduit. There was
no total conduit necrosis.

Among these 31 patients, 30 had invasive cancer and
1 had high-grade dysplasia alone. Twenty patients had
received neoadjuvant chemotherapy, and two had under-
gone salvage oesophagectomy after radical chemoradio-
therapy.

Initial management was non-operative in 27 patients,
of whom nine required radiologically guided drainage
of pleural or mediastinal collections. Three drains were

© 2016 BJS Society Ltd
Published by John Wiley & Sons Ltd

placed within 12 h of diagnosis of the leak, a further three
within 48h and the remainder at 6, 9 and 16 days. Four
patients had immediate operative management on the day
of diagnosis of the leak, with closure of the leak over a
T tube in two and defunctioning oesophagostomy after
taking down the anastomosis in the other two patients.
In both patients treated with T tubes, there was a fis-
tula between the anastomosis and bronchus, repaired with
an intercostal muscle flap. Three patients had a feeding
jejunostomy formed via a minilaparotomy, the remaining
24 already having had a feeding jejunostomy placed at the
time of oesophagectomy. A single patient who was initially
managed without surgery required conversion to operative
management 4 days after diagnosis owing to worsening of
systemic sepsis and progression of the leak. This patient
underwent T tube closure of the leak.

‘Two patients managed without surgery had a covered
stent inserted to allow earlier resumption of oral diet
despite the presence of a feeding jejunostomy. These stents
were inserted 20 and 23 days after the diagnosis of the
leak and did not form part of the initial management. In
both patients there was a contained cavity with no ongoing
local contamination or systemic sepsis before stenting. The
stents were removed 1 and 3 months after insertion.
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According to the proposed ECCG classification for anas-
tomotic leaks, the series included 15 patients with a type
1 leak, 11 with a type 2 leak, and five with a type 3 leak
(Table 1).

The median length of stay for all patients undergoing
oesophagectomy was 17 days, in contrast to that among
those who developed a leak, which was 41-5 (range 15-159)
days. Overall in-hospital and 90-day mortality rates for
all patients undergoing oesophagectomy were both 2-1
per cent (8 of 390 patients). There was no in-hospital or
90-day mortality amongst the 31 patients who developed
an anastomotic leak.

"Ten patients required subsequent dilatations for anas-
tomotic stricturing. The median number of dilatations
required per patient was 6 (range 1-15). At follow-up of
21 (4-62) months, seven (23 per cent) of the 31 patients
who developed an anastomotic leak had developed disease
recurrence.

Discussion

Anastomotic leak remains a common and serious com-
plication of oesophagectomy. The present data demon-
strate that within a high-volume unit anastomotic leaks
can be managed without associated mortality. The need for
surgery to manage anastomotic leaks is now the exception.
Routine stenting is not required in these patients.

This approach to the management of anastomotic leaks
depends on early detection and prompt initiation of treat-
ment. Attempts have been made to identify factors associ-
ated with anastomotic leaks after oesophagectomy®!2~15
but in practice a high index of suspicion is required in
all patients irrespective of perceived risk. Prompt CT
and endoscopy should be used in the investigation of all
suspected anastomotic leaks”!6. Early diagnosis reduces
the severity of contamination and sepsis, which are impor-
tant determinants of the need for surgical intervention!”.
Non-operative management should not be considered as
conservative treatment. Aggressive treatment with anti-
microbials including antifungals'® and radiological inser-
tion of drains, with or without critical care admission, are
important components of patient care. Nutrition is essen-
tial for patient recovery and should be delivered via the
enteral route if possible!’. Placement of a feeding jejuno-
stomy at the time of oesophagectomy allows routine
postoperative feeding, but, more importantly, also allows
extended feeding in the event of an anastomotic leak. Serial
assessment of patients treated without surgery is essential.
In the present series, conversion from non-operative to
operative management was rare when these principles
were applied.
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A lack of standardized definitions for postoperative
complications has led to wide variations in the reporting
of incidence and outcomes from anastomotic leaks?’. The
recent UK National Audit® and many other series have
reported anastomotic leak rates without defining whether
this includes conduit necroses and gastrotomy-line leaks.
The ECCG recently proposed definitions for all pos-
toesophagectomy complications’. Anastomotic leaks
incorporate all full-thickness gastrointestinal defects and
are subgrouped into three grades based on the manage-
ment required. Strict adherence to these definitions should
ensure that future series and audits are more comparable.

In modern case series, leaks are still associated with sig-
nificant mortality®?!. The UK National Audit® reported
that patients who suffered an anastomotic leak had higher
rates of other postoperative complications and increased
30- and 90-day mortality rates. Routine stenting in the
management of anastomotic leaks has been reported?’
to achieve good radiological and clinical outcomes, with
overall mortality rates of 13 per cent. Many of these
series combine spontaneous and iatrogenic oesophageal
perforations!®?*2%. The mortality rate associated with
oesophageal perforation is high?*6, which impacts sub-
stantially on the interpretation of these series. The
commonest cause of death in patients treated with stents
is sepsis, related to infected fluid or an abscess out-
side the oesophageal wall?>. There are, therefore, high
rates of associated thoracic drainage procedures, includ-
ing thoracotomy, performed in conjunction with stent
placement?*?7. Tt is impossible to determine the relative
contributions of the stent and drainage procedure in the
outcomes of these patients. Stents do cause complica-
tions. Migration, tracheobronchial fistulation, erosion,
haemorrhage and perforation at the time of stent removal
have all been described’®3%) along with stent-related
mortality!®?*. In one series of 17 patients, three died from
stent erosion into the thoracic aorta*.

"The major strength of the present study is that it includes
a large number of patients treated within a short time
interval. This ensured that patients were managed in a
consistent manner throughout the study. Outcomes reflect
contemporary management of patients with anastomotic
leaks. A potential weakness is that subclinical anastomotic
leaks would not have been detected. The importance of
these leaks is questionable in the absence of clinical signs
or symptoms. Neither routine postoperative contrast swal-
lows nor endoscopy have been shown to improve patient
outcomes’3!. The present study has demonstrated that
routine stenting is not essential in this patient group,
although this is not to say that selective stenting may have
a beneficial role. Stenting can lead to a prompt resumption
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of oral diet*?, and was used to this effect in two patients.

The median length of stay in the present series for patients
with a leak was relatively long. This may be something that
can be shortened through the selective use of removable
stents. These potential benefits must be balanced carefully
against the risks of stenting.
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