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Abstract 

The reduction of the incidence, detection and treatment of anastomotic leakage (AL) and fistula 
continues to preoccupy THE UPPER GI SURGICAL community. AL is not consistently reported in clinical 
trials, its occurrence reported variably, and its effects on morbidity and mortality insufficiently studied.  

We extensively reviewed the most recent semiological data, methods of prevention and improvements 
in the management of secondary leakage and fistula of eso-gastric and eso-jejunal anastomosis after 
surgery for cancer.  

Our aim was to find out the most important risk factors for the anastomotic leakage and to identify an 
optimal specific multidisciplinary management considering that anastomotic fistula ocuurs in critical patients 
where surgery is not the preferred approach in behalf of endoscopy management that can play an essential 
role in efficiency and safety, thus reducing mortality and costs. 

To reduce the risk of anastomotic leakage and fistula, it is important to recognize high risk patients to 
customize management of each case.  
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Introduction 
In esophageal and gastric cancer surgery, as in all upper 

GI surgery the most dreaded surgical complication is the 
anastomotic leak, which conceptually represents the 

dehiscence or insufficiency of the anastomotic line that is 
leading to leakage of the intestinal content out of the lumen.  

Depending on the anatomical region it may have a 
multitude of consequences, varying from an abscess that can 
solve spontaneously, to peritonitis or mediastinitis. 

Clinical signs range from completely asymptomatic up 
to ileus, pain, fever or fatal sepsis [1]. 

There is a negative correlation with recurrence and 
long-term survival [2], and the quality of life [3]. 

The most important aspect that was always put into 
question in preventing the AL was the technical aspect of 
performing the anastomosis. Inverted sutures versus inverse 
sutures, types of stitches, single layer versus two layers and 
manual sutures have been carried out over time vs stapler 
[4]. Overall, these studies failed to demonstrate significant 
differences in efficacy [5].  

Clinical studies demonstrated that anastomotic fistula 

cannot be accurately predicted by the operator, regardless of 
the patient's status and surgical technique used [6].  

The result of these studies is affected by the biological 
factors underlying the pathophysiological process of healing 
anastomosis, therefore resulting the low impact of improved 
surgical technique on the incidence of anastomotic leakage. 

Our aim was to perform a literature review in order to 
find the most important risk factors for leakage and identify 

the best management of this complication. 

 

Methods:  
We conducted a systematic review of the literature 

using the key words “anastomotic leak”, „anastomotic 
fistula”, “esophageal cancer”, “gastric cancer”, “semiology”, 
“comorbidities”, “risk factors”. Of the 3832 possible 
references, we further screened for articles in English and 
published in indexed journals. After eliminating redundant 

publications and citations, only 52 articles remained.  
Selected articles were reviewed for definition of 

anastomotic leak after esogastric cancer surgery, identifiable 
risk factors and management of the patient 

We systematized data in the literature in definition of 
the anastomotic leakage, diagnosis, the influence of co-
morbidities and risk factors, specific and multidisciplinary 
management of each particularly and  prevention methods. 
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Definition and Classification 
More than 40 definitions of anastomotic leakage have 

been found in literature [7].  
Lack of consensus on how to define anastomotic 

leakage arises from the wide variety of clinical 
manifestations and the way they are managed. 

Anastomotic leakage has been defined as leakage of the 
intestinal content from an anastomosis between two empty 

viscera, with outer luminal content either through the wound 
or the leakage site, or can be collected in the neighborhood 
of anastomosis causing fever, abscess, septicemia, metabolic 
disorders and or multiple organ failure 

Leakage can be detected by imaging investigations, 
changing aspect of the fluid in the surgical drains or at the 
surgical reintervention [8]. 

Any local leakage in the anastomosis that has not 
clinical signs can be considered subclinical or minor leakage 

[9]. 
Radiological anastomotic leakage is defined as a 

leakage seen in the radiological examination without the 
patient showing clinical signs. 

The term of minor and major leaks are related to 
clinical symptoms of anastomotic leakage. When a minor  

 
leakage requires a change in surgical or medical 
management, is defined as a major one[10]. 

 

Classification - Clinical Criteria 
There are currently a lot of anastomotic leakage 

classification systems, but the most commonly used is the 
one developed by Lerut et al. in Table 1[11]. 

The most serious form of anastomotic leak according to 

this system is that is caused by necrosis of a portion of 
anastomosis, reported between 0.5-3.2% [12]. 

Anastomotic lesions can be manifested subclinically by 
vague clinical signs with extravasation of the radiological 
and clinical images with signs of sepsis including fever, 
tachycardia, hypotension, tachypnea, leukocytosis and 
peritonitis [13]. 

Depending on the time of occurrence, the anastomotic 
leakage is divided into early, that occurs within the first 2-3 

days due to defects of technique and late, that occur within 
5-8 days and are usually formed due to ischemic changes in 
the anastomosis[14]. 

In addition to the division of anastomotic leakages into 
clinical and subclinical, a division has recently been made in 
intraperitoneal and extraperitoneal anastomotic leaks [15]. 

 
Table 1 - Lerut classification 

 

I) subclinical (passage of the methylene blue solution through the drain, without obvious radiological 

confirmation) - no intervention 

II) minor (radiologically proven fistula with minor clinical complications - inflammation of cervical wound, 

fever, leucocyte growth) - treat locally 

III) major (radiologically proven fistula with major clinical complications - major anastomosis with sepsis) - 

treated by percutaneous drainage or surgical reintervention 

IV) complete (endoscopically revealed intestinal necrosis) - reintervention is recommended 

 
 

Anastomotic lesions that occur at the peritoneum are 

often accompanied by several clinical signs of peritonitis, 
most likely due to the large peritoneal surface [16]. On the 
other hand, extraperitoneal anastomotic leakage does not 
come into contact with the peritoneal surface that is 
innervated, that is why it presents an insidious debute [17]. 

 

Incidence  
Anastomotic leakage has an incidence between 0-35% 

after esophagectomy and 2.7-12.3% after total gastrectomy, 
with significant variations of clinical severity, depending on 
the size of the cohort and the time elapsed from surgery 
[18].  

In the cervical esophagectomy the leakage rate varies 
between 4.8% and 53% compared to thoracic anastomosis 
with a leakage incidence between 1.6% -16.1%, with 
mortality between 18-60% [19]. 

For gastrointestinal anastomosis, the fistula rate is 

between 1-3% and mortality may reach up to 50% [20]. 
Esophagectomy presents one of the highest mortality 

rates, perioperative mortality is 5%, but surgery for major 
postoperative complications has a mortality over 30% [21]. 

The rate of postoperative leaks is frequently used as a 
quality indicator of the surgical act. 

 

Risk Factors  

Surgery on the upper gastrointestinal tract is associated 
with a strong systemic inflammatory response both during 
and after surgery, so the patient needs adequate 

cardiopulmonary resources to resist metabolic requirements 
as a result of surgery. 

NUTRITIONAL DEFFICIENCY 
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Patients with nutrition deficiency have an increased 
risk of complications and some studies show that 
preoperative weight loss is associated with an increased risk 

of anastomotic fistula. There are studies claiming that 
postoperative total parenteral nutrition can reduce overall 
complications of surgical intervention in malnourished 
patients [22]. Due to the preoperative administration of total 
parenteral nutrition, only one study of total pre-operative 
parenteral nutrition in ulcerative colitis patients undergoing 
colectomy was shown to be of benefit, proving that there 
was no improvement in the rate of the occurrence of 

anastomotic leakage. At the same time, there is an increasing 
number of evidence showing that enteral nutritional 
supplements reduce surgical complications [23]. 
Malnourished patients receiving immune food have been 
shown to have increased immunity and even improvement in 
postoperative clinical development, with no added benefit if 
administered to patients who are not malnourished[24], 
having the structure in addition to proteins and immune 

growth components that enhance the immune response 
(glutamine, arginine, N-3 fatty acids and ribonucleic acids). 
Although the rate of anastomotic leakage was not 
individually assessed, it is clear that lowering the rate of 
infection decreases the complications as well as the 
incidence of leakage.  

SMOKING has been shown to be a risk factor in the 
development of anastomotic fistula, so studies of different 
types of gastrointestinal anastomosis have shown an increase 

in incidence four times as compared to non-smokers [26]. 
Quitting smoking in the short term has not been effective, 
but the latest recommendations involve quitting smoking for 
4-8 weeks before surgery and throughout the healing period 
[26], so we can say that stopping smoking has an impact on 
postoperative complications and can be proposed as a 
mandatory stage in preoperative preparation. 

 

STEROIDS. The use of steroids is described in 
numerous publications as an independent risk factor for 
altering healing. Long-term administration of high-dose 
steroids has been shown to impair intestinal healing, and 
systemic analysis has shown that steroids increase the rate of 
anastomotic leak [27]. 

NSAIDS. The use of non-steroidal anti-inflammatory 
drugs, in particular, of cycoxigenase-specific (COX) -2 

antagonists may contribute to an increase in anastomotic 
leak, because COX-2 inhibition may reduce collagen 
production and consequently affect the healing process. 
Initial evidence in 2009 showed an increase in the incidence 
of anastomotic leak from 3.3% to 15.1% [28]. A few years 
later was confirmed by a retrospective study with an 
incidence increase from 7.6% to 13.2% after NSAID use 
[29]. A recent meta-analysis has concluded that the 

association of anastomotic leakage with NSAIDs is 
erroneous, but that there is still concern about the use of 
NSAIDs [30]. 

PREOPERATIVE CHEMOTHERAPY is commonly 
used for esophageal cancers. Neoadjuvant chemotherapy did 
not show an increase in the incidence of anastomotic leak in 
esophageal surgery [31]. A study evaluating the time of 
esophagectomy after chemoradiation did not show any 
difference in previous or subsequent surgery (less than 8 

weeks vs. more than 8 weeks)[32]. This study shows that the 
incidence of anastomotic leak is not influenced by the time 
elapsed since chemoradiation. 

PREOPERATIVE RADIOTHERAPY It has also been 
proved to increase the risk of AL by triggering increased 
tissue fibrosis, resulting in changes in microvasculature 

resulting in a slowing of healing [33].  
BLOOD TRANSFUSION Is considered a risk factor for 

anastomotic leakage and can be considered a surrogate 
marker for surrogate surgical procedures. Transfusion itself 
may increase surgical complications as a consequence of 
transfusion-related immunomodulation (TRIM) [34]. 

 

Surgical Technique 
In conducting anastomosis on the gastrointestinal tract 

it is very important to correctly apply the surgical technique 
by preparing the patient preoperatively, avoiding 
anastomosis tension and ensuring the viability of the 

anastomotic partners. 
Certain local tissue conditions can also increase the risk 

of anastomotic leakage, by infiltration of gastrointestinal 
cancers, regional infection, low tissue perfusion [35], and 
incompetent mucosal anastomosis approximation. 

In spite of the impeccable technique put into practice 
and the vast experience of the operative physician, 
occasionally the anastomotic fistula cannot be anticipated, 

most of the time [36]. 
There has been a long discussion about the 

recommended manual or mechanical suture type, cervical or 
intrathoracal location, and the type of end-to-end 
anastomosis, latero-lateral questionable in restricted access 
such as the esophagus, still difficult to determine the 
superiority of a technique to the other.  

The cervical location of anastomosis has a higher risk 

of fistula than intrathoracic localization [37].  
There are currently 3 anastomosis techniques after the 

esophagectomy: hand suture, circular stapler, and linear 
semimecanic stapler that was successfully introduced by 
Collard et al., later popularized by Orringer et al [38]. 
Unlike the round lumen in manual and circular stapler, the 
triangular lumen created by latero-lateral anastomosis with a 
linear stapler is believed to create a better healing base and 

reduce the risk of strictures as demonstrated by non-
randomized studies [39]. There are only a few retrospective 
studies that compared both methods in performing 
intrathoracic anastomosis, and in the case of linear stapler 
suture there was no reduction in the fistula rate, while 
stenosis formation was favorably influenced[ 40]. The only 
randomized study comparing the 3 intrathoracic anastomosis 
techniques was focused on late development of stricture, not 
evaluating the occurrence of anastomotic fistula [41].  

 

Treatment 
Patients who experience septic complications and 

anastomotic leakage should be transferred to intensive care 
and early haemodynamic support, intravenous fluid 
resuscitation, bowel rest in the early phase of treatment, and 
intravenous broad spectrum antibiotics. 

In a study conducted by Kumar et al [42] on 14 
intensive care units, the importance of antibiotics was 
demonstrated in a shorter time by the discovery that there 
was a decrease in survival of 7.6% for every one hour delay 

in antimicrobial administration. 
Conservative treatment consists of parenteral nutrition, 

broad-spectrum antibiotics and minimal surgical drainage 
[43].  
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In recent years, endoscopic approach has been 
proposed, especially for late-onset anastomotic leakage in 
order to obtain defect repair through a minimally invasive 

approach. These therapeutic procedures include injection of 
fibrin adhesives, placement of endoscopic clips, suture 
devices, insertion of stents and vacuum endoluminal 
devices. 

Prior to treatment, endoscopic debridement is required 
to remove the pus and tissue debris from inside and around 
the necrotic cavity using endoluminal cleansing and suction 
devices. Additionally, washing with hydrogen peroxide [44] 

is performed in the cavity and complete drainage of the 
mediastin, pleura or peritoneal cavity collections. 

Fibrin adhesives have begun to be increasingly used in 
various surgical fields because of their hemostatic 
uniqueness and adhesive property. They are synthesized 
from freshly frozen plasma, contain fibrinogen, coagulation 
factor XIII, thrombin, ionized calcium and fibronectin. The 
fibrin adhesive is solidified in a rubber-like white mass with 

strong adhesive properties. Injection of fibrin adhesives 
succeeded in healing fistulas with a diameter of less than 5 
mm, with a 37% success rate. Studies have shown that the 
application of fibrin adhesives to the suture lines would 
reduce the incidence of leakage [45]. 

Endoses have a widespread use in endoscopy, 
especially for mechanical haemostasis in post-procedural 
bleeding.  

Endoluminal closures of iatrogenic esophageal 

perforations have been reported with clips (through the 
scope, over the scope) and endoluminal suture techniques 
[46]. 

A new type of OTSC (Ovesco Endoscopy, Tubingen 
Germany) clips was developed, consisting of a Nitinol clip 
loaded at the end of the endoscope, allowing it to catch a 
large amount of tissue to compress and close the lesion 
edges [47]. A recent meta-analysis on the end-piece 

technique reviewed the literature and concluded that the use 
of endoscopes on the esophagus is useful when the defect is 
less than 20 mm, but surgical intervention is recommended 
if the defect is older than 24 hours , is greater than 20 mm or 
the leakage of the mediastinum is highlighted[48]. Verlaan 
et al. performed a meta-analysis on various endoscopic 
closure systems and found that the authors reported a 
successful endoclips closure in the scope of 90.2% and over 

the scope of 87.8% [49]. 
Endoscopic VAC (Endo-SPONGE, B. Braun Medical 

Ltd) endoscopic endoscopic device is a method originally 
introduced in the 90's. The system is based on a negative 
pressure applied to wounds with a tube inserted into a 
polyurethane foam having consequences arteriolar dilation, 
stimulation of granulation tissue formation, and closure of 
the fistula [50]. This method is applied to large fistulae in 

thoracic anastomosis. After the endoscopic debridement of 
the wound cavity, a sponge is cut to the estimated endoscope 
size, fixed to the distal end of the tube is applied to the 
necrotic cavity and continuous aspiration is started, the 
procedure is repeated twice a week [51]. Vacuum therapy 
has been investigated demonstrating its usefulness especially 
in patients with esophageal anastomotic leakage [52]. A 
retrospective study by Menningen, comparing 30 patients 
who underwent endoscopic stent therapy with 15 patients 

undergoing vacuum treatment, achieved promising results 
with higher success rates in the latter [53]. Vacuum therapy 
used as a single agent or in combination with esophageal 
stent placement is an option for patients with anastomotic 
leakage. The endoscopic VAC system allows a regular 

visualization of the anastomotic defect, infected cavity 
debridement, and septic outbreak control [54]. 

The use of endoluminal esophageal stents to treat 

esophageal anastomotic leakage is not a new concept in 
surgery. The first successful experience was that described 
by Szmonds in 1887 using ivory and silver prostheses [55]. 
In 1914, Guizzi was the first to place esophageal "tubes" 
under direct view to alleviate esophageal obstructions [56]. 
Clestin modified a French design by Mousseau and Barbin 
by developing a polyethylene stent for inoperable malignant 
strictures, thus managing to maintain oral intake, but the use 

of this stent was limited due to the difficulty of insertion, 
migration and extraction. With the development of 
technology, self-expanding stents became available in the 
1990s, being manufactured using laser methods designed to 
exert self-expansion forces up to a fixed diameter, made of 
steel alloys  (cobalt, nickel, chromium) high radial or nitinol 
(nickel and titanium) which allows low flexibility with less 
radial forces [57]. 

The self-expanding metal stents were reserved only for 
patients requiring palliative therapy due to lesions associated 
with extraction, including irreparable, life-threatening leaks. 
To avoid these complications, second-generation metallic 
stents have been developed that are covered by silicone, 
polyurethane or other polymers [58]. 

The emergence of biomaterials has led to the 
development of a silicone-coated occlusive plastic prosthesis 
with a design that allows easy insertion and gives it 

increased esophageal lumen sleeve capacity [59]. These 
non-metallic endoprostheses have the advantage that they 
can be replaced or removed over a longer period without 
affecting the esophagus, but the migration incidence is 
similar to that of coated metallic stents [60]. 

In cervical leakage, surgical treatment consists of 
reopening the cervicotomy, drainage and insertion of a 
Pezzer catheter, the healing being calibrated by the 

nasogastric tube which is left in place throughout the healing 
period. 

Objectives of management vary according also to the 
size of the leakage and extent of local inflammation. 

- in the absence of severe local infection or ischemia, 
anastomosis is augmented by suture; 

- in the presence of a mechanical strain or a small 
ischemic lesion, without the presence of signs of regional 

inflammation, anastomosis can be restored, but there is a 
new risk of anastomotic leakage[61]; 

-in the dehiscence less than one-third of the 
circumference of the anastomosis, a transanastomotic 
intubation with a T tube accompanied by endoluminal 
continuous irrigation with a nasogastric tube [62] is 
performed. 

- when the anastomotic dehiscence is greater than half 

the circumference of the anastomosis or when the 
intestine is necrotic, it opts either for the discontinuation 
of the anastomosis in combination with the 
esophagostomy for intrathoracic esogastro-anastomosis or 
for the intubation of the esophagus with the 
exteriorization and the transformation of the Roux arm 
into the terminal jejunostomy; it is a radical and 
aggressive but short-lived life-saving solution [63] 

Mortality varies depending on the percentage, being 

lower in the centers with the possibility of performing 
surgery to save the patient, but in order to reduce these 
differences it is recommended to optimize the management 
of postoperative complications. 
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 Although the neoplastic state determines a high risk of 
mortality comprising patient’s risk factors, the stage of the 
tumor, surgical technique, the large variations in major 

surgery mortality are given by the differences in patient's 
salvage rate [64].  

Lower mortality centers have more possibilities for 
surgical reintervention in order to save the patient's life, but 
this consideration does not yet have a clear impact on 
survival. In order to reduce the differences between centers, 
it is advisable to optimize the management of postoperative 
complications in hospitals with increased figures of 

mortality [65]. 
 

Preventive Measures 
Physical therapy to increase cardiopulmonary function, 

improved nutritional status, and preoperative oxygen 
optimization are recommended to improve preoperative 
physical condition [66]. 

ERAS protocols 
Preoperative preparation according to the ERAS 

protocol in gastric and esophageal cancer surgery, which 
involves carbohydrate loading, results in decreased protein 
degradation and improves postoperative recovery with 

decreased anastomotic leakage. 
The ERAS protocol in gastric and esophageal cancer 

surgery requires pre-operative patients to have a solid diet 
until the day before surgery and to drink 500ml of 
carbohydrate-rich liquids (18g carbohydrate per 100ml 
Arginaid water - Nestle Health Science Japan) after dinner, 
and on the day of the operation, another 250ml was drunk at 
least 3 hours before anesthesia. An antibiotic (Cefazolin) is 

administered before the skin incision, then every 3 hours, 
ending with an infusion after surgery. Administration of 
intraoperative fluids is decided by the anesthetist, so as to 
avoid overloading with sodium and fluids. The nasogastric 
aspiration probe is inserted before surgery and removed at 3 
hours after surgery, unless there are signs of bleeding. On 
the first day of surgery, peripheral parenteral nutrition 
assumes a total of 2000 ml glucose containing 7.5% glucose 

and vitamins, followed by 7.5% glucose doses dropping to 
1500, 1000 and 500 ml respectively on day two, the third 
and fourth of the operation. Unlike conventional training, 
patients are allowed from day one to use clear fluid on the 
second day, a liquid diet, which is intensified to a soft diet 
within 3 days [67]. 

Carbohydrate loading is an important component of the 
ERAS protocol, having the benefit of avoiding protein 
degradation and improving postoperative recovery. 

Carbohydrate loading accentuates intestinal peristalsis 
showing an adverse effect on the anastomotic site, especially 
after surgery on the upper gastrointestinal tract [68].  

The incidence of anastomotic leakage of 0.8% is as low 
as that reported in previous studies (0.8-1.9%), or even less 
than that of eligible subjects of the historical cohort (1.7%) 
[69]. Yamada et al. [70] evaluated the value of ERAS 
protocols in a large volume Japanese center and also 

reported a decrease in the incidence of anastomotic leakage 
(1.1-1.5%). 

Despite these findings, further studies are needed to 
demonstrate the feasibility of ERAS protocols in fragile and 
advanced cancer patients. 

The intestinal microflora has an important role in 
intestinal healing, a role that has been known for over 60 
years, and this has been demonstrated indirectly through 

numerous studies that involved antibiotic administration 
with examination of the fistula rate in both animals and 
humans. Among the first studies, Isadore Cohn performed 
an intestinal anastomosis in dogs, devascularizing the 
anastomotic segment until ischemia was highlighted; of a 
group of dogs were given antibiotics and the other batch of 
saline solutions directly at the site of anastomosis by placing 
a proximal feeding tube of anastomosis. Dogs treated with 

antibiotics demonstrated normal healing and a remission of 
ischemia, while dogs treated with salt solutions showed 
leakage and peritonitis. Subsequently, numerous animal 
studies and clinical trials have shown that unabsorbable oral 
antibiotics decrease but do not eliminate anastomotic 
leakage rates, and these studies demonstrate that microbes 
play a special role in anastomotic leakage [71]. 

Currently, surgeons do not regularly apply non-

resorbable oral antibiotics as a prophylactic measure to 
prevent anastomotic leakage[72], continuing to eliminate 
microbes as agents causing anastomotic leakage, due to a 
lack of studies clearly demonstrating the role of intestinal 
microflora in the onset of infective complications. 

A new understanding of intestinal microflora in the 
influence of health and the evolution of various diseases 
may have an increased influence on the methods of 
preparing the intestine for anastomosis. 

The process of creating an anastomosis significantly 
alters the intestinal microflora in the anastomosis. Recent 
studies show that the presence of certain strains of specific 
bacteria (Pseudomona aeruginosa, Enterococcus faecalis) 
and low microbial diversity are correlated with the 
occurrence of fistula [73]. 

Although no clear details are known, the intake of 
bacteria in healing and the development of anastomotic 

complications is likely to be significant. 
The mechanism of bacteria in the appearance of fistulas 

is their ability to produce collagen degradation that can lead 
to damage intestinal tissue about 7 times more than intestinal 
collagenase. Bacterial collagenases are more likely to alter 
healing than host tissue enzymes alone [74]. Although 
efforts made to perform a preoperative antisepsis, these 
collagenase-producing organisms persist in the anastomotic 

sites [75]. The poor results in the intestinal antisepsis 
approach are based regarding data from the literature of 
about 50 years, which are outdated and missing data, about 
intestinal microbes, such as microbial flora structure, 
phenotype, proteome and metabolome [76]. 

The intestinal bacterial flora of certain species and the 
low microbial diversity of the anastomosis correlate with the 
appearance of the fistula, the mechanism being the 

production of collagen degradation of collagen, which 
damages the intestinal tissue 7 times more than the intestinal 
collagenase. 

Non-absorbable oral antibiotics, as a prophylactic 
measure to prevent anastomotic leakage, decrease, but do 
not eliminate anastomotic leakage rates, demonstrating that 
microbes play an important role in anastomotic leakage. 

Ischemic conditioning of the stomach. 
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Since 1990, methods of preventing anastomotic leakage 
after eso-gastric cancer surgery have been initiated in Japan 
using stomach coil embolization techniques 77]. This 

technique is performed two weeks before anastomosis is 
performed and involves access to the femoral artery, celiac 
trunk artery and embolization of most stomach arteries, 
sparing the right gastroepiploic artery. The left gastric artery 
was embolized in all studies. All studies that have been 
performed on preoperative arterial embolization have been 
nonrandomized and have demonstrated that this procedure is 
feasible and safe [78]. Measurements of the stomach 

perfusion at the time of esogastric anastomosis showed that 
preoperative arterial embolization resulted in a lower 
decrease in blood flow from the stomach compared to 
patients who did not apply this procedure [79]. 

Patients with preoperative arterial embolism had a 
lower anastomotic leakage rate than the control group with 
minimal adverse effects such as abdominal pain, nausea, 
vomiting, which were treated conservatively. 

This technique is useful, provided that patients who can 
effectively benefit from anastomotic leakage and severity 
are identified [80]. 

Staplers using bioabsorbable staple fiber reinforcing 
material have begun to be used, and studies have shown that 
they are safe, but there is no convincing evidence of lower 
anastomotic leakage rates, but the potential for reducing 
anastomotic strictures [81]. 

The use of fibrin adhesives has been studied in obesity 

surgery to reduce the incidence of digestive anastomotic 
leakage, remaining a popular method in intestinal 
anastomosis despite the lack of evidence of comparison [82]. 

Leakage test. After the esophageal and gastric 
anastomosis, an intraoperative evaluation known as the 
"leakage test" can be performed by superior digestive 
endoscopy if the anastomosis is proximal enough for 
accessibility, being examined for bleeding on the stapler 

suture line or abnormalities union, anastomotic integrity 
being verified by submerging the intestine into the fluid and 
examining the bubbles caused by insufficient lumen closure. 
Recent studies have shown that the intraoperative 
endoscopic assessment of the anastomosis line is safe, 
feasible and able to detect the presence of bleeding and 
anomalies, and this method may reduce anastomotic 
complications, and there is no study demonstrating any 

secondary damage to the procedure. 
Knowing these advantages, the "leakage test" does not 

prevent and predict the leakage, it is just a way of verifying 
the tightness of the anastomosis and prevents fistulas by lack 
of technique, those that are expressed in the first 
postoperative days and are not due to scarring. 

Type of anastomosis. Handsewn and circular stapler 
anastomosis create a round-shaped lumen, but side-by-side 

anastomosis with a linear stapler would create a better 
healing base and lower the risk of anastomotic leakage or 
stricture. 

Pain control by paravertebral epidural analgesia plays 
a role in rapid postoperative mobilization and decrease the 
risk of pneumonia. 

Improvement of nutritional status. Undernourished 
patients who are given "growth-enhancing" proteins and 
components show a decrease in the complication rate, 

especially the incidence of fistulas. 
Although there are currently no drugs or techniques to 

improve the healing of gastrointestinal anastomosis, many 
ongoing studies investigate other therapeutic options such as 

topical application or systemic delivery of growth factors 
directed to the stages of intestinal healing [83]. 

 

Conclusions 
Anastomotic fistula remains a major complication after 

esophageal surgery cannot be accurately predicted by the 

operator regardless of the state of the pace and the surgical 
technique used. 

For early diagnosis, a high suspected index is important 
to help recognize high-risk patients by tailoring specific and 
multidisciplinary management, as delay in diagnosis may 
compromise prognosis. 

Often, anastomotic leakage occurs in critical patients 
where surgery is not the preferred approach of first 
intention, so in endoscopy management algorithm can play 

an essential role in efficiency and safety compared to 
surgical treatment, thus reducing mortality and costs. 

If anastomotic leakage becomes life-threatening 
requires emergency surgery along with all intensive care 
measures. 

Prevention of anastomotic leakage is very important, 
but precocity and management optimization decrease the 
consequences and can increase survival. 

Despite the efforts to reduce the risk of anastomotic 
leak, it cannot be avoided completely and may have severe 
consequences and may be difficult to manage. 

To reduce the risk of an anastomotic leakage and 
fistula, it is very important to recognize high-risk patients 
and thus to customize the specific and multidisciplinary 
management of each case. 
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