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A B S T R A C T 

Introduction: The symptoms of anastomotic leak often appear only at a late stage 
or are nonspecific, with many different diagnoses and treatments available with 
no clear consensus on the underlying mechanisms. The purpose of this review is 
to provide a brief summary of the existing literature on the definition and 
classification of thoracic esophagectomy anastomotic leak, its importance and 
prevalence, as well as the different risk factors, diagnoses and treatments. 
Material and Methods: Scopus and PubMed electronic databases were searched 
to identify articles published between 1995 and 2022 on AL after esophagectomy. 
Terms used include: “anastomotic leak,” “esophageal cancer,” “cervical,” 
“intrathoracic,” “diagnosis,” “management,” “risk factor,” combined with Boolean 
“OR” function study Frequent references for further research and related 
publications are searched. There is limited English language. Results:  
Anastomotic leak is one of the most common complications after esophagectomy 
and is associated with increased morbidity and mortality. Many projects range 
from small studies to large collaborations aimed at identifying potential 
preoperative and perioperative risks and improving diagnostic and management 
procedures. Despite the increase in available data, many aspects of anastomotic 
leak remain problematic and no general guidelines exist. Conclusion: AL after 
esophagectomy has many causes, is complex, and can have serious complications 
that will later affect the outcome. Current treatment is based on an individualized 
approach and reliable international evidence will help improve the prevention 
and treatment of AL. Treatment and patient outcomes. Higher quality evidence 
for such guidelines is urgently needed. The introduction of the ECCG system is a 
first priority to provide an up-to-date international standard for comparing the 
results of treatment strategies. 

Introduction 

n the For patients with localized cancer, 

radical esophagectomy offers the best 

chance of cure. Anastomotic leak 

(AL)(Fig 1) is one of the most serious 

complications, causing significant 

morbidity, prolonged hospitalization, use of 

heavy medical equipment [1], and increased risk 

of death. AL is associated with poor quality of life 

and increased mortality in the long term. Cancer 

recurrence increases the risk of long-term 

survival [2-4]. The prevalence of AL ranges from I 
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11.4% to 21.2%, and side effects range from 

7.2% to 35%. Despite increasing research, the 

pathophysiology and causes of leakage remain 

unclear [5-7]. Although AL has various 

etiologies, tissue perfusion appears to play an 

important role in the development of fluid flow. 

In addition, the symptoms of anastomotic leak 

often appear only at a late stage or are 

nonspecific, with many different diagnoses and 

treatments available with no clear consensus on 

the underlying mechanisms [8-10]. The purpose 

of this review is to provide a brief summary of 

the existing literature on the definition and 

classification of thoracic esophagectomy 

anastomotic leak, its importance and 

prevalence, as well as the different risk factors, 

diagnoses and treatments [11]. 

 
Figure 1: Anastomotic leakage after thoracic esophagectomy 

 

Material and Methods 

Scopus and PubMed electronic databases were 

searched to identify articles published between 

1995 and 2022 on AL after esophagectomy. 

Terms used include: “anastomotic leak,” 

“esophageal cancer,” “cervical,” “intrathoracic,” 

“diagnosis,” “management,” “risk factor,” 

combined with Boolean “OR” function study 

Frequent references for further research and 

related publications are searched. There is 

limited English language. 

 

Results 

The precise definition of AL after 

esophagectomy has been debated for a long 

time. In order to improve data transfer in 

centers, many tests have been designed to 

universally recognize and classify the severity of 

leakage and wound. The lack of a standard 

procedure to define and document 

complications and quality measures after 

esophagectomy leads to some variation in the 

evaluation of its impact and outcome. The 

Clavien-Dindo classification is also included in 

the Standard 6 Classification and although it 

does not specifically mention surgery, it is 

recommended. Although various classifications 

of AL have been proposed, none has been widely 

accepted. Based on a review of 97 studies, Bruce 

et al (2001) proposed a set of definitions 

provided by Lerut et al (20027) and Price et al 

(2013). Seeking more precise definitions, the 

Esophagectomy Complications Consensus 

Group (ECCG) recently published a new grading 

system. 8 The ECCG criteria define AL as “the 

occurrence or description of lesions of the large 

intestine involving the esophagus, anastomoses, 

staple lines, or catheters” and is divided into 
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three types of severity. Consensus was also 

reached on three other postoperative 

complications: ductal necrosis, chyle leak, and 

nerve healing. The quality of the classification 

system is clearly demonstrated in a large study 

showing the results of 2704 esophagectomies 

and showing a reduction in the number of 

complications across 24 centres. Since the 

publication of these data, the ECCG protocol has 

increased to report outcomes after 

esophagectomy [12]. 

 

RISK FACTORS 

Identifying risk factors for AL is important for 

prevention and treatment as well as 

optimization before and after treatment. Various 

comorbidities, use of neoadjuvant therapy, 

anastomosis sites, surgical procedures, and 

perioperative monitoring strategies and 

treatments are the most important and 

problematic risk factors for the development of 

AL. Some risks are modifiable and therefore can 

guide management of preoperative, 

intraoperative, and postoperative strategies for 

the patient. However, there is no consensus on 

which is the most determining factor in the 

development of AL, leading to a lack of reliable 

predictive models and risk assessment tools. 

First of all, good luck [13-15]. 

 

Comorbidities 

Anatomical and physiological factors such as the 

absence of esophageal serosa in the esophageal 

anatomy and the presence of negative 

intrathoracic pressure may contribute to the 

development of AL. Malnutrition, such as 

previous malnutrition (albumin <3.0 g/dL), 

obesity (body mass [BMI] > 30 kg/m2) or 

underweight (BMI < 18.5 kg/m2), heart failure, 

hypertension, diabetes [16-18], kidney. 

Deficiency, steroids, and smoking have been 

associated with increased AL. Atherosclerotic 

calcification of the aorta and the arteries 

supplying the gastric tube has been identified as 

an emerging risk factor in both cervical and 

intrathoracic ALs. The calcification scoring 

system may aid in patient selection, leading to 

earlier diagnosis of this potentially fatal 

complication [19-21]. 

 

Neoadjuvant treatment 

Evidence about the effect of the extent and 

dosage of neoadjuvant chemoradiation on the 

occurrence of AL is conflicting, particularly 

regarding a ‘safe’ dose of radiation to the gastric 

fundus, the anastomotic region used in gastric 

tube reconstruction [22-24]. No significant 

association was observed in cervical 

anastomosis for an average radiation dose of 

24.2 Gy, while exceeding a dose of 31 Gy seems 

to increase AL incidence [25]. In contrast, a large 

European multicenter study reported no impact 

of radiation up to 45 Gy on AL rate, as also 

confirmed by Nederlof, with an average of 41.1 

Gy. Irrespective of AL incidence, irradiation of 

the upper mediastinum is associated with more 

severe complications [26]. 

 

Anastomotic location 

A cervical anastomosis has a five times greater 

risk of leakage when compared to intrathoracic 

location.The main causes include the need for a 

longer gastric conduit, more likely positioned in 

the fundus (where the vascularity is more 

compromised), and increased risk of tension 

and/or compression at the junction between 

thorax and neck. The higher AL risk in the neck 

may also be influenced by the indication for this 

procedure (more proximal tumors and/or 

lymph node metastases, a higher radiation field 

and a more extended resection).However, the 

mortality rate is unaffected by the site of the 

anastomosis, 2 although a cervical location may 

lead to increased recurrent laryngeal nerve 

paresis, wound infection, and longer hospital 

stay [27]. 
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Surgical technique 

The minimally invasive esophagectomy 

(laparoscopy and thoracoscopy) or the hybrid 

approach (laparoscopy and thoracotomy) have 

been introduced to minimize surgical trauma 

and reduce perioperative complications 

(particularly pulmonary infections) as 

compared to open surgery.Most studies show no 

difference in the incidence of AL between open 

and either minimally invasive or hybrid 

techniques [28-30]. If a value higher than AL is 

found, this would seem to be explained by the 

effect associated with the productivity increase 

curve, since least resistance is a complex method 

that requires long-term and appropriate 

training. b Regardless of the surgical method, 

precautions such as avoiding excessive traction, 

compression, or twisting of mechanical 

anastomoses and the wrong number of stitches 

or incomplete loops should be considered to 

reduce the risk of AL. Omentoplasty appears to 

be an important surgical procedure to prevent 

the formation of manual and mechanical 

anastomoses, as well as cervical and 

intrathoracic anastomoses [31-33]. The 

omentum will form adhesions with the 

underlying tissue, localizing underlying swelling 

and sealing small leaks. 

 

Anastomotic technique 

It is controversial which of the most commonly 

used esophageal anastomosis techniques has 

the lowest gas leakage rate. In general, cervical 

and intrathoracic anastomoses are usually 

performed using hand stitching and stitching, 

respectively [34-36]. Although single-layer 

continuous suture anastomosis is the most 

commonly used technique among hand sewing 

methods, some studies have shown that this rate 

is lower after two-layer anastomosis. 

Additionally, end-to-side anastomosis appears 

to have a lower incidence of leakage than the 

end-to-side technique, especially in cervical 

anastomoses [37]. Although some studies 

support the superiority of manual suturing 

techniques over manual suturing techniques, 

their comparisons do not show clear differences 

between leaks and aftereffects. Similar AL values 

were obtained by comparing cords (25 mm and 

29 mm) [38-40], cord and hand sewing 

technique. Therefore, regardless of the quality of 

the scientific evidence, differences in 

anastomosis technique do not appear to affect 

AL status. 

 

Perioperative monitoring and therapy 

Proper management of perioperative infections 

has an impact on the development of AL. In 

particular, hemodynamic control is important in 

protecting the risk of anastomosis by preventing 

the decrease of partial oxygen (pO2), which is 

the main oxygen outlet in the abdominal cavity. 

Intraoperative fluid management and use of 

vasopressors require special attention. Although 

management of fluid restriction is becoming 

increasingly common to prevent complications 

after pulmonary and anastomotic surgery [41-

43], excessive fluid restriction can also cause 

hypotension and anastomotic dehiscence. To 

improve fluid management, targeted therapy is 

planned in non-heart attack surgery based on 

three hemodynamic parameters (stroke volume, 

mean blood flow, pressure and cardiac output). 

This algorithm has also been used in cancer 

surgery, specifically focusing on the volume of 

blood vessels and monitoring the reduction in 

lung inflammation, mediastinal abscesses, and 

gastric tube necrosis [44-46]. 

Several studies have demonstrated the 

effectiveness of thoracic epidural analgesia 

(TEA) on intestinal perfusion during 

esophagectomy due to its improvement of 

microcirculation. TEA has a positive effect in 

reducing the incidence of AL, but general 

anesthesia should be avoided due to the risk of 

bleeding.  
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Administration of ephedrine during surgery 

appears to increase tissue perfusion in the 

gastric tube and aorta (thus reducing ischemia at 

the anastomotic site). This can be a useful tool in 

preventing leaks [47]. 

 

INTRAOPERATIVE INVESTIGATIONS 

Gastric catheter tip ischemia (defined as graft 

hypoperfusion) is an important cause of 

esophagogastric AL. The etiology of ischemia is 

complex, but is mostly due to the inability of the 

right gastroepiploic vein alone to provide 

adequate blood supply to the entire canal. 

Despite significant advances in surgical 

techniques and procedures, perfusion-related 

complications such as ischemia and necrosis 

remain at very high levels of 2.5% to 20%. 

Complete ductal necrosis is a rare but 

devastating complication occurring in less than 

3% of esophagectomies [48].  

Intraoperative real-time monitoring of catheter 

perfusion status and the possibility of early 

catheter ischemia (which is still reversible) are 

important to select the best anastomosis site 

according to the vascular structure. If 

reconstruction of the gastric duct fails, another 

esophageal transposition (e.g., jejunal or colonic 

transposition) should be performed.  

A variety of analytical or biochemical methods 

have been proposed to assess tissue perfusion, 

primarily including angiography, transmucosal 

oxygen saturation measurement, and 

intraoperative esophagogastro-duodenoscopy 

(as recently reviewed). Neither has been widely 

accepted. 

Different optical methods such as laser Doppler 

flow measurement, fluorescence imaging, near-

infrared imaging techniques have also been 

developed to evaluate perfusion performance 

(actual resolution of blood flow). Red 

spectroscopy, laser spotted contrast imaging, 

optical coherence tomography (OCT), and side-

flow dark-field microscopy (SDF) were recently 

reviewed in depth by Jansen, with the 

advantages and disadvantages of each.  

No one can combine all the features of the best 

equipment, such as simplicity, contactlessness, 

wide view, depth resolution and many benefits. 

Fluorescence imaging (also known as 

indocyanine green fluorescein angiography) is 

currently the most widely used technique 

because it is easy to perform, non-contact, and 

has a wide angle of view. Fluorescence imaging 

based on injection of indocyanine green (ICG, a 

fluorescent molecule) and a near-infrared 

camera has many advantages, including 

assessment of microvascular networks and 

macroscopic examination of local body 

perfusion; The short plasma half-life of ICG 

allows multiplexing. Likewise, re-dosing time; It 

is easily removed from bile excretion, its use is 

allowed in patients with kidney disease. Further 

research has shown that it is safe, reliable and 

diagnostic (Figure 2).  

Its biggest disadvantage is that perfusion cannot 

be measured directly (e.g. ml/min/g) and can 

only be measured with technical equipment. In 

fact, the use of fluorescence is associated with 

different beneficial effects, including 

microcirculation, blood flow and orientation. 

Additionally, the distance between the intestinal 

landmark and the anastomosis is associated 

with the risk of urine leakage (the longer the 

distance, the higher the risk). In addition, the 

initial development of ICG from the right 

gastroepiploic artery root to the stomach tip was 

used as a perfusion marker, and thus the 90-

second rule was reported [49].  

However, all measurements are given or 

subjective and cannot be translated into widely 

accepted and standardized methods, while 

attempts to determine values have not yet been 

accepted.Good results. Among other recently 

developed techniques, OCT and SDF are 

promising but only preliminary evidence is 

available in the literature. In particular, SDF not 

only microscopically measures intestinal 
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perfusion but also venous congestion, which 

appears to play an important role in the 

development of ischemia. 

 
Figure 2: Gastric conduit before transfer to cervical region. This is a near infrared fluorescence 

view with the fluorescent signal displayed in white. A clear demarcation is noticed at the red arrow. 

The anastomosis was constructed within the fluorescent area. 

 

ISCHEMIC PRECONDITIONING 

Urschel has previously discussed ischemic 

preconditioning, which aims to improve tissue 

perfusion in the intestine and prevent latent 

ischemia.  

This approach involves most or all of the 

gastrointestinal tract (except the gastroepiploic 

artery) (several days to a week before the 

decision and anastomosis) to allow time for the 

stomach to adjust to the reduced oxygenation 

that occurs during surgery.  

Activate it to build pipelines. Vascular 

devascularization is achieved by preoperative 

arterial embolization or laparoscopic ligation. 

Although some positive results suggest a 

reduction in AL, clinical evidence regarding the 

effectiveness of ischemic preconditioning 

remains conflicting. Gastric preconditioning 

does not appear to reduce the overall rate of AL 

after esophagectomy but does appear to affect 

the severity of leakage [50].  

This may be due to increased catheter resistance 

to ischemia rather than increased perfusion due 

to neovascularization. Ischemic preconditioning 

is still an active area of research, particularly due 

to its important role in preventing leakage. 

 

DIAGNOSIS 

There is still no consensus regarding the 

diagnostic criteria for AL, especially the timing 

and choice of diagnostic strategies. The 

following paragraphs summarize the general 

criteria for diagnosing AL, including evaluation 

of clinical signs and biochemical tests (e.g., blood 

and fluid tests), support with diagnostic 

equipment, and duration of the diagnostic 

process. 

 

Clinical presentation 

Clinical signs of leakage vary from asymptomatic 

to fulminant sepsis. Many factors such as 

location of the anastomosis, size of the defect, 

drainage ability and drainage management 

affect the clinical appearance. Common 

symptoms of AL include fever and abscess (if 

there is a cervical anastomosis); However, 

sometimes the first indication of an anastomotic 

defect may be just tachycardia, usually in the 

form of atrial fibrillation. A rash or induration 

appears at the neck incision, and there is obvious 

leakage of cervical salivary fluid, pus, or gas from 

the wound. In some cases, the infection can 

penetrate deep into the chest and form 

mediastinal abscess, pleural emphysema, 
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intrathoracic sepsis and tracheoesophageal 

fistula. Although both anastomoses are in the 

neck, these findings are more common after 

transthoracic esophagectomy than after 

transhiatal esophagectomy. This can be 

explained by differences in pleural anatomy. In 

transthoracic esophagectomy, the thoracic inlet 

is usually dissected, while in transdiaphragmatic 

esophagectomy the parietal pleura of the 

superior mediastinum is left and only the 

esophagus is dissected. This limits infection and 

prevents it from spreading into the pleural 

space. Additionally, negative thoracic pressure 

may cause continued leakage into the chest, 

especially in the transthoracic approach. The 

clinical signs of an intrathoracic leakage may 

vary from chest pain and dyspnea to 

bronchopneumonia, mediastinitis, and 

respiratory failure. Sepsis can progress to multi-

organ failure. Other signs include the presence 

of saliva or gastric contents in the drain (if 

present) and persistent cough, especially on 

swallowing. 

 

Biochemical analysis 

Apart from clinical signs, some tests can raise 

the suspicion of a leakage. A high level of blood 

inflammatory biomarkers (C-reactive protein 

(CRP), procalcitonin, and white blood cell 

counts) is one of the first indicators of AL. C-

reactive protein content seems to be the most 

informative test, both in cervical and 

intrathoracic anastomoses. A CRP value of 

approximately 17 mg/dL on postoperative day 

(POD) 3 has been determined to be an important 

determinant for the development of leakage. 

Amylase testing is another useful tool for early 

diagnosis. High amylase levels in the salivary 

glands are indicative of salivary glands and 

therefore indicate the presence of gas. Cut-off 

values for liquid amylase levels used in the 

literature to indicate potential AL range from 

125 to 250 UI/L on POD 4. Although liquid 

amylase has comparable accuracy to Cervical 

and intrathoracic anastomoses, it is not 

completely complete. 

 

Diagnostic imaging 

AL can be diagnosed using a variety of diagnostic 

methods, including swallowing imaging 

(esophagography), computed tomography (CT) 

and endoscopy. 

 

Contrast swallow examination 

Esophagography is a useful and safe method to 

evaluate the integrity of the anastomosis, 

provide information about the contour, remove 

spare catheters and evaluate pyloric patency. It 

has a special feature for the detection of AL and 

is indicated by the leakage of contrast material 

from the anastomosis or intrathoracic gastric 

cavity into the mediastinum, but the diagnostic 

results are not good. According to the review of 

Jones et al., sensitivity in the literature varies 

between 33% and 52%, with negative results for 

cervical anastomoses. Other disadvantages 

include the requirement of an 

electrophysiologist for reliable interpretation 

and the involvement of information 

communication (including sepsis or altered 

thirst or altered consciousness in humans, and 

adverse side effects and contraindications in 

sedated patients). 

 

CT scan 

CT scanning is a non-invasive, safe to use and 

widely used diagnostic technology. It has some 

advantages such as simultaneous imaging of the 

neck, chest and abdomen in a single 

examination; suitable for patients with limited 

mobility or serious illness; Visualization of the 

extent and location of extraluminal fluid that can 

be used percutaneously. Liquids; and the ability 

to cover a variety of diagnoses (such as 

pneumonia, abscess, pleural effusion, 

pneumothorax, or lung abnormalities). The 

main point of this diagnosis is that there are no 

consensus and objective criteria for detecting 
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radiation-induced leakage, resulting in low and 

inconsistent accuracy.  

Diagnosis of bleeding on CT scan may be 

supported by the appearance of free gas or the 

presence of extraneous air, fluid, and/or foreign 

material in the mediastinum or by visualization 

of the walls of mediastinal blood vessels. 

However, since it is often seen after 

esophagectomy in the absence of AL, the 

presence of mediastinal air near the 

anastomosis is not clear. Oral administration of 

contrast material increases CT sensitivity, but 

this is associated with problems with sensitivity 

as described previously.  

Incorporation of discrete, easily identifiable CT 

findings (e.g., mediastinal fluid and air, 

anastomotic wall discontinuities and fistulas) 

into a CT-based risk score as improved 

diagnosis. The validity of this method probably 

needs to be further validated in different 

locations to determine the uncertainty of the 

prediction model. Recently, a new screening 

method based on counting air bubbles (e.g., air 

density greater than 2 mm around the 

anastomosis and in the mediastinal space) has 

been proposed to increase the sensitivity of CT. 

More research is needed to find out whether this 

method will improve the quality of diagnosis. 

 

Endoscopy 

Upper gastrointestinal endoscopy is a safe and 

effective way to simultaneously diagnose and 

treat gas leaks. As seen in many clinical studies, 

intraluminal pressure generated during 

endoscopy does not increase the risk of 

anastomotic complications. Although endoscopy 

seems to have a lower diagnostic rate in uterine 

anastomosis (56% sensitivity), it is a reliable 

diagnostic method with a specificity and 

sensitivity of nearly 95%. It has many 

advantages: the ability to provide information 

about the capacity of the abdominal catheter and 

to detect changes in its integrity; Able to meet 

the criteria of intubated patients in the intensive 

care environment; and avoiding verbal 

comparison situations.  

Besides the need for an endoscopist, endoscopy 

also has important limitations: inability to 

visualize the area around the anastomosis (e.g. 

pleural effusions/collections, mediastinal 

collections associated with the aorta and 

trachea, etc.). In addition, patients in the ward 

must be sedated in order to perform this test. As 

a result, they often require transfer to the 

intensive care unit and periodic intubation, with 

the risk of respiratory distress. 

In conclusion, every diagnosis has its pros and 

cons. While a CT scan is often preferred as the 

first test, endoscopy is often followed as a 

second test to confirm the CT diagnosis and 

begin treatment. Contrast swallowing test is still 

used in medicine, although it is less common 

than other tests, but it is gradually being 

replaced by other methods. The combination of 

CT scan and endoscopy has become the gold 

standard for diagnosing AL because mucosal 

integrity and perianastomotic conditions can be 

detected. 

 

Diagnostic timing 

Early and timely detection of fluid leakage is 

important to prevent fatal complications and 

reduce hospital stay and burden. Delay in 

diagnosis may negatively affect the patient. 

Since the time at which AL occurs may vary, the 

duration of imaging studies for early diagnosis 

has been a matter of debate.  

While the need method is generally based on 

observation of the patient during postoperative 

surgery, supplemented by monitoring of blood 

inflammatory indices and, in some centers, 

amylase broth, studies are reserved for patients 

with symptoms such as: AL and/or biochemical 

tests higher than normal.  

This approach has been subject to some 

criticism because its effectiveness depends on 

many factors that can delay diagnosis, including 
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the diagnosis and the surgeon's knowledge of 

the clinical diagnosis in the early days.  

Many studies have questioned the initiation of 

routine examinations after esophagectomy to 

achieve early diagnosis in asymptomatic 

patients. Endoscopy is the main recommended 

tool because it allows direct visualization of the 

AL and assessment of mucosal degeneration 

(ischemia, necrosis) as an early prediction of 

fertility. Only a few studies have evaluated the 

effectiveness of CT scans or esophagograms for 

this purpose.  

The main problem of traditional methods is the 

uncertainty of the development of AL, making it 

difficult to determine the exact time of diagnosis. 

Routine monitoring appears to have a high 

predictive value if performed between POD 7 

and 1460; however, it develops before POD5 in 

some patients. Fujiwara61 recommended 

repeating early endoscopy (POD1 and 3) based 

on the observation of color changes in the 

proximal part of the intestinal mucosa. On the 

contrary, other studies report that routine 

measures do not provide benefit because they 

only lead to changes in the treatment of some 

patients.  

The higher incidence of AL in symptomatic 

patients compared to asymptomatic patients 

(33% and 12%, respectively) also supports 

evaluation when necessary. Furthermore, 

routine examination without clear pathological 

findings cannot rule out the possibility of future 

leakage and therefore will not be useful in 

improving early diagnosis, as evidenced by the 

lack of routine imaging (endoscopy and 

esophagography) in asymptomatic patients. 

 

LEAKAGE MANAGEMENT 

The broad and diverse clinical spectrum 

associated with AL manifestations is the main 

reason for the lack of clinical guidelines. The 

principle of the management strategy is to close 

or contain anastomotic defects, leakage and fluid 

collections. However, the choice of specific 

treatments depends on the location and size of 

the leak, the severity of symptoms, the presence 

of ductal ischemia or necrosis, and the time 

required for healing to become clear after 

surgery. The importance of these factors is not 

clearly defined, and their order in the treatment 

algorithm may vary depending on the subject or 

location. Management strategies have evolved 

from older protocols that monitored symptom 

severity, anastomosis location or size, and 

degree of ischemia to newer algorithms that 

typically consider degree of ischemia and time of 

diagnosis.  

Despite the lack of consensus guidelines, 

strategies are gradually shifting from intensive 

surgery to more conservative, including the use 

of endoscopic interventions. Conservative 

treatment is generally recommended for 

patients with asymptomatic or mild symptoms, 

surgery for early and/or severe cases, and 

endoscopic procedures for all cases. However, 

there is a significant difference between minor 

surgical treatment of mild symptoms and 

surgical treatment of intestinal necrosis. The 

next section describes the different controls, 

with particular attention to the lessons that 

emerge from further research from different 

sources. 

 

Conservative strategies 

In general principle, care strategies include 

various measures for the treatment of high-

grade, asymptomatic or mild cervical and 

intrathoracic AL. Asymptomatic or mildly 

symptomatic but controlled urinary 

incontinence (especially cervical leakage) is 

usually treated with zero oral therapy combined 

with enteral (jejunostomy) or parenteral 

nutrition; the average duration of treatment is 1-

3 weeks; For spontaneous emptying of the 

cervix. AL, the neck wound should be cut and 

irrigated.  

In a minimally symptomatic intrathoracic AL, an 

accurate surveillance is suggested, with the 
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possibility of interventional mediastinal 

drainage (in case of fluid collection). Systemic 

treatment usually consist of broad-spectrum 

antibiotic therapy (according to infectious 

parameters), by the use of anticholinergic 

medication (to reduce saliva), anti-acid drugs 

(PPI) and prokinetics (to decrease AL volume). 

 

Endoscopic treatment 

The progressive development and improvement 

of endoscopic techniques has provided an 

alternative to surgery for those cases not 

manageable with a conservative approach, i.e. 

symptomatic leakage without sepsis and/or 

severe conduit ischemia. Endoscopic techniques 

include self-expandable metallic stents (SEMS), 

endoscopic vacuum therapy (EVAC), stent-over-

sponge (SOS) therapy, clipping with the over-

the-scope-clip (OTSC) system, suturing with 

overstitch, and the use of a sealant. 

 

Stent 

This technique consists of positioning a 

prosthesis in the esophageal lumen that covers 

the defect waiting for tissue healing. The choice 

for stenting strictly depends on the possibility to 

also apply drainage close to the leakage, in order 

to drain collected fluid.20 In relation to the two 

main complications (stent migration and tissue 

overgrowth), fully covered self-expanding metal 

stents (FSEMS) guarantee a better compromise, 

partially covered SEMS with uncoated terminal 

portions have a higher risk of tissue overgrowth, 

while self-expanding plastic stents have a higher 

risk of migration.  

The low anchoring capacity of FSEMS can be 

overcome by fixing the prosthesis through 

endoscopic suturing and clipping or using stents 

with larger diameter or colonic stents (up to 32 

mm).The median stenting time to achieve 

healing is 4–8 weeks (or even shorter),as also 

demonstrated in animal model studies. Stents 

are indicated when leakage continues to be less 

than 70% of the circumference (20); However, 

in recent studies, endoscopic treatment is not 

recommended in cases where the circumference 

is >30%. The effectiveness of stent implantation 

can be increased by smaller lumen aperture size 

and shorter examination time.  

The risk of failure is generally higher in the 

proximal neck; This is mainly due to problems in 

the development of the remaining arteries and 

its effect on stent migration. In addition, the 

close proximity of the esophageal sphincter may 

cause airway obstruction, stomach pain (at least 

2 cm away from the edge of the stent and the 

upper sphincter can be prevented), pain, and 

aspiration pneumonia.  

Special or custom-made stents for use in the 

upper esophagus are under development and 

have a small diameter and a short upper broad 

end after birth, but evidence that they work well 

is still limited. In addition to uterine location, 

other risk factors for stent failure include 

esophageal injury greater than 6 cm in length 

and stent placement more than 2 days after 

discharge. Complications of stent placement 

include erosion or ulceration, bleeding, 

aspiration pneumonia, perforation, fistula, and 

reflux. 

 

Surgery 

Surgical treatment is indicated for early leaks 

(within 72 hours after surgery) because these 

leaks are usually absent and attributed to poor 

performance; for ineffective drainage and/or 

endoscopic treatment; and for patients with 

severe sepsis. In the presence of nonspecific 

mediastinitis, empyema, systemic sepsis, or 

gastric duct necrosis, surgery for cervical and 

intrathoracic anastomoses is usually required. 

Initial assessment of the patient's symptoms and 

the viability of the intestinal mucosa is 

important in determining the type of 

intervention to be performed.  

In cases of early air leakage and the absence of 

thoracic empyema, mediastinal debridement 

and drainage can be performed by thoracoscopic 
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method; If empyema or sepsis occurs, open 

surgery should be performed: a thoracotomy is 

performed to strip the lung and remove fluid and 

infiltration. integrity of the intestine. 

If damage to the catheter does not occur due to 

ischemia and necrosis, the intestine can often be 

saved and the defect can be stitched, especially 

in early leaks. If the stomach head is necrotic 

(ischemic), the necrotic tissue can be removed 

and re-anastomosis can be performed 

immediately.  

Sometimes reconstruction of tissue defects may 

require the use of pedicled flaps to improve the 

anastomosis; They usually include pedicled 

pleural, pericardial, or usable intercostal muscle 

flaps for the intrathoracic AL and 

sternocleidomastoid for the cervical AL muscle 

or pectoralis major muscle hip. Diffuse ischemia 

or necrosis of the colon causes severe pain, 

requiring thoracotomy or cervicotomy and 

removal of the anastomosis. In rare cases, gastric 

bypass surgery is performed with a temporary 

cervical esophagostomy.  

However, after complete recovery, the 

continuity of the digestive system can be 

restored with colonic or jejunal intervention. 

Surgical treatment is usually tailored to the 

patient's condition, and randomized controlled 

trials of surgical treatment of AL are not 

currently available. 

 

Conclusion 

AL after esophagectomy has many causes, is 

complex, and can have serious complications 

that will later affect the outcome. Current 

treatment is based on an individualized 

approach and reliable international evidence 

will help improve the prevention and treatment 

of AL. Treatment and patient outcomes. Higher 

quality evidence for such guidelines is urgently 

needed. The introduction of the ECCG system is 

a first priority to provide an up-to-date 

international standard for comparing the results 

of treatment strategies. This process can be 

further extended by including descriptive 

models of leak characteristics (e.g. leak length, 

perimeter, etc.) to improve comparability 

between studies. 

Although the prognostic value of each risk is 

increasing, awareness of many risks is 

increasing. They are not clear yet. 

Implementation of risk stratification tools based 

on individual scores to predict perioperative 

outcomes may be the first step in clinical 

selection and follow-up. Significant progress has 

been made in the period of intraoperative 

monitoring of catheter perfusion, which 

contributes greatly to the development of AL. 

Indocyanine green fluorescence angiography is 

the most effective technique, but further 

development is needed to achieve a versatile 

technique to guide surgical planning. 

Early diagnosis is an important and difficult goal 

of treatment to reduce complications and 

mortality. However, the transition from optional 

measurements to routine imaging does not seem 

feasible, especially given the low clinical costs 

and resources required in asymptomatic 

patients. Time to diagnosis is also the basis of 

good treatment.  

The amount and severity of discharge, combined 

with the variety of diagnoses and treatments 

available, make management difficult. Recent 

trends in the treatment of AL show a shift 

towards more medical treatment than in the 

past, with an increase in endoscopic 

interventions (mainly EVAC procedures), with 

surgical treatment being reserved for the most 

severe cases. 
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