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ABSTRACT

OBJECTIVE: To evaluate the effectiveness of endoscopic and surgical intervention in treating anastomotic

leaks after oesophagectomy.

BACKGROUND: Anastomotic leak after oesophagectomy is a severe complication associated with significant
morbidity and mortality. This study aimed to analyse our experience with the management of anastomotic

leak after oesophagectomy.

METHODS: A retrospective study evaluated the treatment outcome and duration of treatment in patients with
anastomotic dehiscence or conduit necrosis after oesophagectomy from November 2008 to November 2021.
RESULTS: The group consists of forty-seven patients. Twenty-one (44.7 %) patients had dehiscence of

the neck anastomosis, twenty patients (42.6 %) had dehiscence of the chest anastomosis, and six (12.8

%) patients had conduit necrosis. Nineteen patients with dehiscence were primarily treated by endoscopic
insertion of a self-expanding metal stent with perianastomotic drainage; the other patients were primarily
treated surgically. Mortality associated with anastomosis dehiscence was 27.7 % (thirteen patients). Stent use
in treatment was a statistically significant parameter regarding the length of hospital stay and mortality.
CONCLUSION: Self-expanding metal stents can reduce leak-related morbidity and mortality after
oesophagectomy and may be considered a cost-effective treatment alternative (Tab. 2, Fig. 2, Ref. 21).
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Introduction

Oesophagectomy is indicated for benign oesophageal diseases
with failed endoscopic and drug treatment. This surgical proce-
dure is considered the mainstay of treatment for the management
of early stage and locoregionally advanced oesophageal cancer
(1-2). However, oesophagectomy carries a significant risk of mor-
bidity and mortality since it is commonly performed on patients
with poor nutritional status, serious comorbidities, or other fac-
tors resulting in postoperative complications (3). There are fac-
tors affecting complications rate such as technical expertise, and
standards of perioperative care. Oesophagogastric dehiscence is
one of the most severe complications (4).

Anastomotic leak (AL) leads to significant morbidity, pro-
longed hospital stay, increased mortality risk, and considerable
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use of healthcare resources. In the long term, AL is associated
with poorer quality of life, increased cancer recurrence rates, and
subsequently worsened long-term survival (2).

Post-oesophagectomy AL is a common complication, with
reported incidence ranging between 10-25 % for cervical anas-
tomoses and 3-25 % for intrathoracic anastomoses (3). Intratho-
racic anastomoses have a lower incidence of leaks and strictures
than cervical anastomoses, but they tend to carry higher morbidity
and usually require more extensive treatment. In addition, AL is
associated with stricture formation and postoperative dysphagia
(5). Reported mortality rates among patients who develop anas-
tomotic leaks range between 30-60 %, and approximately 40 %
of postoperative mortality following oesophagectomy is directly
related to anastomotic leaks (6).

Despite the increasing research efforts, the leakage pathophy-
siology and causal factors remain unclear. Even though AL has a
multifactorial aetiology, the tissue perfusion plays a pivotal role
in leakage development. Moreover, clinical symptoms for AL of-
ten only become manifest in a later stage or are nonspecific, while
many diagnostic and treatment options are available yet without a
clear consensus on standardised procedures (2).

The severity of anastomotic leakage ranges from asymptomatic
to full-blown sepsis with multiple organ failure (MOF)- Factors
that influence the severity of the anastomotic leakage and have
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Tab. 1. Grading anastomotic leak and conduit necrosis by D. Low et al.

Anastomotic leak

Type | Local defect requiring no change in therapy or treated
medically or with dietary modification
Type Il Localized defect requiring interventional but not
surgical therapy,
for example, interventional radiology drain,
stent or bedside opening, and packing of incision
Type Il Localized defect requiring surgical therapy
Conduit necrosis
Type | Conduit necrosis focal
Identified endoscopically
Treatment — additional monitoring or non-surgical therapy
Type Il Identified endoscopically and not associated with free
anastomotic or conduit leak
Treatment — surgical therapy not involving oesophageal
diversion
Type Il Conduit necrosis extensive

Treatment — treated with conduit resection with diversion

an impact on the appropriate treatment strategy are the location
of the anastomosis (intrathoracic or cervical), size of the defect,
and extent of contamination (7). Treatment of anastomotic leak-
age ranges from “conservative” (nil by mouth, antibiotics, gastric
drainage, enteral or parenteral feeding, and drainage through per-
cutaneous tubes) to endoscopic treatment with stents or endoscopic
vacuum-assisted closure (VAC) devices and surgery (8, 9). How-
ever, there is no generally accepted treatment strategy for treating
post-oesophagectomy anastomotic leakage. The objective of this
study was to analyse our experience in the treatment of patients
with anastomotic leaks.

Definition and grading

A study recently published in Annals of Surgery by Donald
Low and Esophagectomy Complications Consensus Group
(ECCQ) titled “International consensus on standardisation of
data collection for complications associated with esophagectomy”
represents the first consistent project within a surgical speciality
whereby 21 experienced surgeons from 14 countries agreed on
a standard definition of complications and quality measures to
consider after oesophagectomy. According to these standards, we
define anastomotic leakage as a full-thickness Gl defect involv-
ing the oesophagus, anastomosis, staple line, or conduit irrespec-
tive of presentation or method of identification and divide it into
three types as shown in Table 1, together with dividing the con-
duit necrosis (10).

Materials and methods

The retrospective study analyses 47 patients with anastomotic
dehiscence or conduit necrosis who underwent esophagectomy
with gastric replacement at the Department of Thoracic Surgery
of the University Hospital Bratislava from November 2008 to
November 2021. Oesophagectomy with standard en-block oeso-
phagectomy was primarily performed for oesophageal cancer.

The anastomosis was constructed either in the thorax or in the
neck. All anastomoses were reinforced with mattress sutures or
omental wrap. Patients had a nasogastric tube inserted periopera-
tively below the level of the anastomosis for conduit decompres-
sion, and perianastomotic drainage was placed in all cases. Enteral
nutrition was provided to each patient via feeding jejunostomy.
All patients were postoperatively admitted to the Department of
Anaesthesia and Intensive Care

for at least two postoperative days, but mainly until day 7,
postoperatively. The anastomotic integrity was tested on day 7
using oral methylene blue and either x-ray or CT oesophagogra-
phy. The occurrence of the methylene blue dye in the drains or
extraluminal leak of the water-soluble contrast media confirmed
an anastomotic leak. A methylene blue test was performed before
day 7 in the presence of signs which may have been related to
anastomosis dehiscence (pathological contents from drains, signs
of sepsis or wound infection, inflammatory markers elevation). CT
examination with oral water-soluble contrast media or endoscopic
examination were indicated in case of a negative result.

The demographic data, comorbidities, anastomotic type, type
of anastomotic leak, and conduit necrosis type were evaluated in
patients (Tab. 2).

Tab. 2. The demographic data including associated diseases, anasto-
motic details, leakage and conduit necrosis classification of 47 patients
with postoperative anastomotic leakages and conduit necrosis.

Clinical characteristics Number Ratio (%)
Sex

Male 34 72.3

Female 13 27.7
Age 58,3 (41-83)
Neoadjuvant treatment 9 19.1
Nicotinism 17 36.2
Alcoholism 10 21.3
Cirrhosis hepatis 7 14.9
Obesity 9 19.1
Malnutrition 10 21.3
Cardiovascular disease 27 57.4
COPD 12 255
Diabetes mellitus 6 12.8
Systemic disease 4 8.5
Other malignancies 6 12.8
Anastomotic details

Site of anastomosis

Neck 22 48.2
Thorax 25 53.2

Hand-sewn anastomosis 15 31.9

Semi-mechanical anastomosis 13 27.7

Stapler anastomosis 19 40.4
Type of dehiscence

| 0 0

I 16 34

1] 25 53.2
Type of conduit necrosis

| 0 0

1 4 8.5

1] 2 4.3

COPD - chronic obstructive pulmonary disease
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The patients were divided into two groups, a group of patients
who were treated for dehiscence by primary stent placement with
perianastomotic drainage and a group of patients who underwent
a second operation. In these groups of patients, length of hospital
stay and mortality

were assessed depending on the type of treatment. We evalu-
ated patients with neck dehiscence and chest dehiscence separately.

Numerical data are presented as means and standard devia-
tions. The differences between groups with categorical variables
were assessed by the chi-square test or the Fisher’s exact test. The
Mann-Whitney U test assessed differences when the variables were
not distributed normally. Statistically significant differences were
setas p < 0.05. Statistical analysis was performed using GraphPad
Prism (version 8.0; GraphPad Software, Inc.)

The institutional ethics committee approved the study. In-
formed consent was not required from study participants.

Results

In 22 patients, oesophagogastric anastomosis was constructed
in the neck. In 25 patients, the anastomosis was created in the
thorax. Of the 47 patients, 13 patients were diagnosed with anas-
tomotic leak with CT oesophagography, 8 by purulent content or
digestive juice in chest tube, 8 by oral intake of methylene blue,
3 by fluoroscopic oesophagography, and 7 by wound infection on
the neck. Two patients had a tracheoesophageal fistula diagnosed
by tracheoscopy. Conduit necrosis was identified in six patients
by gastroscopy; two patients had dehiscence in addition to conduit
necrosis. The mean interval between oesophagectomy and anas-
tomotic dehiscence was 9.1 + 4.8 days. We detected early dehis-
cence in five patients within three days of surgery. These patients
underwent a repeated suturing of anastomosis with flush drainage
of the pleural cavity with an antiseptic solution. Six patients with
conduit necrosis underwent redo operation. In 4 cases, partial re-
section of the neo-oesophagus was performed with a formation
of a new anastomosis, while in 2 cases, an oesophageal diversion
was necessary.

Ten of twenty-one patients with neck dehiscence were treated
with an endoscopically inserted stent and perianastomotic drain-
age, either with sump drain in 5 patients or external vacuum-
assisted closure (VAC) in 5 patients. Eleven patients were prima-
rily treated without stent placement. One patient with TEF was
treated with tracheal suture and esophagectomy. One patient with
a broncho-oesophageal fistula (BEF) was reoperated three times
with a bronchial and conduit suture with flap formation. In two
patients, a T-drain was used, which was inserted into the oesopha-
gus through a dehiscence in the anastomosis. Three patients were
treated only with sump drainage, while in 3 cases, external VAC
was applied to a cervical incision. Wound dehiscence was treated
by a secondary suture in combination with sump drainage in one
patient. Two patients were also reoperated for intestinal ischemia.
Five patients died of SIRS (systemic inflammatory response syn-
drome) with MODS (multiple organ dysfunction syndrome). We
detected that in patients with cervical anastomosis, the use of a
primary stent in treatment of anastomosis dehiscence leads to a
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Fig. 1. Stent use related to hospital stay in patients with leak in the neck.
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Fig. 2. Stent use related to mortality in patients with intrathoracic leak.

shorter hospital stay (42.75 + 25.08 vs78.75 + 42.48 days; p =
0.046) (Fig. 1).

Nine of twenty patients with intrathoracic anastomosis de-
hiscence were treated with an endoscopically inserted stent, and
placement of chest tubes for continuous irrigation of the pleural
cavity with an antiseptic solution. Eleven patients were primarily
treated without stent placement. One patient with BEF was reope-
rated three times. Oesophageal diversion with pneumonectomy
was performed for poor healing of the suture. Ten patients were
treated with suture of dehiscence and continuous irrigation of the
pleural cavity. Seven patients who underwent suture of dehiscence
required further reoperation or stent placement. Seven patients
died of sepsis. In this series of patients, we detected that the use
of a stent primarily in the treatment of intrathoracic dehiscence
significantly reduced mortality (p = 0.0125) (Fig. 2).
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Discussion

Anastomotic leakage is the most critical surgical complication
after oesophagectomy. It requires further surgical or endoscopic
therapy and leads to high perioperative mortality and morbidity
(11). A lack of standardised definitions for postoperative com-
plications has led to a wide variation in reporting incidence and
outcomes from anastomotic leaks (12). The recent UK National
Audit and many other series have reported anastomotic leak rates
without defining whether this includes conduit necroses and sta-
pler-line leaks (13). The ECCG recently proposed definitions for
all post-oesophagectomy complications. Anastomotic leaks incor-
porate all full-thickness gastrointestinal defects and are divided
into three subgroups based on the management required. Strict
adherence to these definitions should ensure that future series and
audits become more comparable. Many efforts have been made
to identify etiological factors and improve the oesophagogastric
anastomosis technique (14). Yet, anastomotic leakage remains a
disastrous complication that is responsible for approximately 30 %
to 40 % of postoperative deaths (15). In our cohort of patients with
dehiscence, mortality associated with anastomosis dehiscence was
27.7 % (thirteen patients).

CT with oral radiographic contrast is a feasible and sensitive
way to diagnose an anastomotic leak (16). In our study, nearly one-
third of patients were diagnosed by CT with oral water-soluble
contrast. CT scan allows evaluation of the magnitude and location
of the leak, which is helpful in placing the chest tubes directly into
the infected collections and pleural effusions. An early diagnosis
reduces the severity of contamination and sepsis, which are im-
portant determinants of surgical intervention (17). Non-operative
management should not be considered as a conservative treatment.
An aggressive treatment with antimicrobials including antifungals
and radiological insertion of drains, with or without critical care
admission, are important components of patient care. Enteral nu-
trition is essential for patient recovery. The placement of a feeding
jejunostomy at the time of oesophagectomy allows routine post-
operative feeding, but more importantly, it also allows extended
feeding in the event of an anastomotic leak (18).

Routine stenting in the management of anastomotic leaks has
been reported to achieve good radiological and clinical outcomes,
with overall mortality rates of 13 % (19). In our cohort of patients
with intrathoracic dehiscence, who were primarily treated with
stent placement, there was a statistically significant decrease in
mortality compared to patients treated with aggressive surgical
treatment (p = 0.0125).

Stents can also cause severe complications. Migration, tra-
cheobronchial fistulation, erosion, haemorrhage and perforation
at the time of stent removal have all been described along with
stent-related mortality. In one series of 17 patients, three died
from stent erosion into the thoracic aorta. (20). In our cohort of
patients, we noted complications in terms of stent migration and
retrograde leakage. This problem can be solved by exchanging
the stent for a larger one or by modifying the stent with its suture
fixation in the mouth area. We did not notice any fatal compli-
cations. Although SEMS treatment provides a good seal after

upper gastrointestinal leakage surgery, the use of SEMS does
not appear to shorten hospitalisation time as compared to other
conservative procedures such as drainage placement and enteral
nutrition by feeding jejunostomy (12). This statement is con-
firmed by the literature review of Dasari et al (21). In our group
of patients with neck anastomosis dehiscence who were primarily
treated with stent insertion and perianastomotic drainage, we
demonstrated a significant reduction in hospitalisation time (p =
0.046) in contrast to patients treated without stents, but this was
not confirmed in cases with stent used in treatment of intratho-
racic dehiscence.

Conclusions

Leaks after oesophagectomy manifest in different ways and
have a high variety of clinical impacts, ranging from local wound
infections to life-threatening sepsis. The appropriate therapy must
be chosen with regard to the status of the neo-oesophagus and
patient’s general condition. Surgical treatment of dehiscence is
often replaced by stent placement with a treatment success rate
of over 80%. One of the advantages of this endoscopic treat-
ment is the early oral alimentation of the patient. However, in
the case of conduit necrosis, immediate and decisive surgery is
required. These cases are still associated with high morbidity
and mortality.

The treatment in high-volume centres and application of novel
methods that rely on effective, less invasive interventions im-
prove the outcome of patients with anastomotic leaks after oeso-
phagectomy.
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