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INTRODUCTION

Anastomotic fistulas are one of the most serious postoperative complications that can
occur after surgery for esophageal and gastric neoplasms. They are associated with significant
morbidity, prolonged hospitalization, increased medical costs and, in some cases, considerable
mortality. Effective management of anastomotic fistulas thus represents a major challenge in
surgical practice and requires a multidisciplinary approach to improve clinical outcomes.

An innovative method that has gained more and more popularity in recent years is the use

of esophageal stents. These devices, originally developed for the management of esophageal
strictures and obstructions, have been adapted to cover and treat anastomotic fistulas, reducing
leakage and promoting healing. However, the effectiveness of this method is not universally
accepted, and its use remains a matter of debate, especially because of the potential
complications associated with it. Studying the efficacy and complications of esophageal stenting
in the context of postoperative anastomotic fistulas is crucial to better define the indications for
this procedure and to establish evidence-based therapeutic protocols. Understanding the factors
that influence the success of this method can also help reduce complications and optimize

patient outcomes.

This doctoral thesis aims to analyze in depth the theoretical and practical aspects related
to esophageal stenting, focusing on the efficiency of the method and the associated
complications. Through a systematic approach to the literature and through the analysis of

clinical data, we aim to provide a complete and up-to-date guide for clinicians managing this
category of patients.



THEORETICAL CONSIDERATIONS

Anastomotic fistulas are one of the most severe postoperative complications that can
occur after surgery for esophageal and gastric neoplasms. They consist of an abnormal
communication between the lumen of the digestive tract and the surrounding structures or the
external environment, as a result of partial or total dehiscence at the level of the anastomosis line.
This complication has a significant impact on morbidity, prolonging hospitalization and
increasing mortality, being associated with delayed healing, severe infections, and deterioration
of digestive tract functionality (81).

Anastomotic fistulas result from a complex combination of local, systemic and technical
factors, each contributing differently to compromising the healing process at the level of the
anastomosis. Understanding these mechanisms is essential to prevent this severe complication
and optimize postoperative outcomes (123).

A major local factor in the appearance of fistulas is tissue ischemia at the level of the
anastomosis, caused by inadequate vascularization of the segments involved in surgical
reconstruction. Reduced blood flow compromises the supply of oxygen and nutrients necessary
for the cell regeneration process and the formation of granulation tissue, essential for healing.
This situation is common in gastric tube transposition or other esophageal substitutions, where
excessive length or tension can affect the vascularization of the distalized segments (124-126).

The incidence of anastomotic fistulas varies significantly depending on the type of
surgery, the location of the anastomosis, and the clinical characteristics of the patient. These
variations reflect differences in the techniques used, in the complexity of interventions and in the
associated risk factors (107,135).

Esophageal stenting is a minimally invasive therapeutic method, frequently used in the
management of anastomotic fistulas. It has evolved significantly over time, becoming one of the
main options for reducing complications associated with fistulas and promoting healing. The use
of esophageal stents has been influenced by technological innovations and a better understanding
of the pathological mechanisms involved in anastomotic fistulas (178).

The first attempts to use stents for the management of esophageal problems date back to
the second half of the twentieth century. Initially, rigid stents made of materials such as plastic



or stainless steel have been used to treat benign or malignant esophageal strictures. These

devices had significant drawbacks such as patient discomfort, excessive stiffness, and increased

risk of perforation (179).

Modern implantation devices allow precise positioning of stents, even in difficult
anatomical areas. This significantly reduced complications related to incorrect placement or
migration of stents.

The development of customized stents, tailored to the size and shape of individual
fistulas, improved treatment efficiency. These devices are manufactured based on preoperative
imaging and provide optimal adaptation to the patient's anatomy (178).

PURPOSE AND OBJECTIVES

Purpose of the study

The purpose of this study is to evaluate the efficacy and complications of esophageal
stenting as a therapeutic method for the treatment of postoperative anastomotic fistulas in
patients operated for esophageal and gastric neoplasms.

Specific objectives

1. The objective of this study is to identify the demographic, clinical and surgical
characteristics of patients operated for esophageal and gastric neoplasms.

2. Determination of the incidence of postoperative anastomotic fistulas and analysis of
their characteristics (location, size, severity) among patients in the study group.

3. Investigation of clinical, surgical, and postoperative risk factors associated with the
occurrence of anastomotic fistulas, using statistical methods to assess significant relationships.

4. Evaluation of the efficiency of endoscopic stenting in the closure of anastomotic fistulas

5. Analysis of the type, frequency and severity of post-stent complications (e.g., stent
migration, perforations, obstructions) and their impact on clinical evolution.



STUDY METHODOLOGY

Research Design

This retrospective and observational study was conducted to evaluate the efficacy and
complications of esophageal stenting in the treatment of postoperative anastomotic fistulas in
patients operated for esophageal and gastric neoplasms, compared to a control group. The
analysis was carried out based on data from patients admitted to the Surgery Clinic of St. Mary's
Hospital in Bucharest, between 2019 and 2023. The data was collected and processed between
2023 and 2024.

The study population was divided into two groups:
Study Group: Patients who developed postoperative anastomotic fistulas and were treated
with endoscopic esophageal stenting

Control group: Patients operated for esophageal and gastric neoplasms, but who did not
develop postoperative fistulas.

The eligibility criteria were:
e Patients at least 18 years of age.
e Diagnosis of histopathologically confirmed esophageal or gastric neoplasm
e Presence of image-confirmed anastomotic fistulas for the study group
o Patients without anstomotic fistulas for the control group.

e Patients with insufficient medical data were excluded

The data required for this retrospective and observational study were collected using
medical records, clinical observation records and electronic databases. For the centralization and
efficient organization of the information, the Microsoft Excel application was used.

Patients were selected according to eligibility criteria, and each case was checked for
completeness of data. Each case was entered in tabular form,and the clinical and demographic
variables were organized into relevant categories, as follows:

Demographics: age, gender.

Clinical parameters: diagnosis, TNM staging, comorbidities.
9



Information about fistulas: location, size and time of their appearance.
Interventions and results: type of stent used, its duration, complications, length of
hospitalization and status at discharge.

The data was checked in two stages to ensure consistency and accuracy:

o Initial check, to eliminate possible input errors.
¢ Validation through comparison with Documents original
for a representative sample.

The research was carried out in accordance with all ethical norms on scientific research,
applicable both nationally and internationally, to ensure the integrity of the research process and
the protection of patients.

The study complied with the regulations provided by Law 206/2004 on good conduct in
scientific research, technological development and innovation, which establishes ethical and
integrity standards in the research activity carried out in Romania. In addition, the
recommendations of the Declaration of Helsinki, which represent an essential international
framework for the ethics of medical research on human subjects, have been implemented. The
fundamental principles of this statement, such as protecting privacy and respecting patients'
rights, were respected throughout the study.

The study was retrospective and descriptive, using only existing clinical data, without
influencing in any way the therapeutic management of patients.

The research did not involve direct contact with patients or changes to the treatment plan
applied in clinical practice.

All data collected has been anonymized to protect the identity and privacy of patients.
The anonymization systems have been implemented in accordance with the GDPR (General Data
Protection Regulation) regulations.

In order to protect patient data, it has been processed exclusively in an anonymised
format. Each case was identified by a unique code, removing any personally identifiable
information. This method ensured compliance with current European data protection legislation
(GDPR).

10



RESULTS

Of the total of 110 cases analyzed, 68 are male, representing 61.82% of the study group,
and 42 are female, corresponding to a percentage of 38.18%.

Of the total of 110 patients included in the study, the mean age is 56.92 years, and the
median is 55 years, with a standard deviation of 8.31 years, indicating a moderate variation in
age in the study group. The minimum registered age is 41 years old, and the maximum is 80
years old. The graph in figure no. 3 highlights an asymmetrical distribution of patients' age, with
a peak around the age of 55-60 years. Most patients are concentrated between 50 and 60 years
old, while cases in the extreme age categories (40-50 years old and over 70 years old) are less
frequent.

The distribution of patients according to the location of the tumor formation shows that
the majority of cases are located in the mid-body gastric region, accounting for 34.55% (38
cases), followed by subcardial formations (Siewert 111) with 26.36% (29 cases). Tumors located
at the level of the lower esophagus (Siewert 1) were registered in 18.18% of the patients (20
cases), and those located at the level of the esogastric junction (Siewert I1) in 11.82% (13 cases).
Formations in the middle esophagus were the least common, being present in 9.09% of patients
(10 cases).

The endoscopic size of tumor formations in patients included in the study ranges from
2,000 cm to 4,000 cm, with a mean of 2,950 cm and a median of 3,000 cm. The standard
deviation of 0.613 cm indicates a small variation in tumor size in the studied group (Table no.
and Figure no.). The distribution of the endoscopic size of the tumor formations shows that most
of the cases (68 patients, 61.82%) have formations with a size of 3 cm. Tumors of 2 cm were
registered in 23 patients (20.91%), while tumors of 4 cm are present in 18 patients (16.36%).
Formations of 2.5 cm were rare, being found in a single patient (0.91%). Dimensions smaller
than 3 cm predominate in the studied group, accumulating 83.64% of the cases.

Of the total of 110 patients included in the study, 44 (40.00%) received preoperative
radiotherapy, while 66 (60.00%) did not undergo this type of treatment before surgery (Table no.
XXII and Figure no. 26)
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The most commonly used surgery was total gastrectomy with terminolateral
esojejunoanastomosis, performed in 74 patients (67.27%). The Ivor Lewis procedure was
performed in 30 patients (27.27%), while McKeown esogastrectomy was used in 5 cases
(4.55%). Subtotal esogastrectomy with end-to-end esogastric anastomosis was rare, being
performed in a single patient (0.91%). Of the 110 patients, 106 (96.36%) benefited from curative

interventions, while 4 patients (3.64%) underwent palliative interventions.

Of the 110 patients included in the study, 55 (50.00%) developed anastomotic fistulas,
while the other 55 (50.00%) did not have this complication. The distribution is equal between the
two categories, according to the study methodology. Of the 55 cases with anastomotic fistulas,
34 (61.82%) were located at the level of the eso-jejunal anastomosis, and 21 (38.18%) at the
level of the eso-gastric anastomosis. The main method of diagnosis of anastomotic fistula was
full body CT scan with contrast agent administered intravenously and orally, used in 47
cases (85.45%). Eso-jejunal transit with ionic contrast agent was used in 8 cases (14.55%).

Of the 55 cases with anastomotic fistulae, the time of their appearance varies between 5
and 10 days postoperatively, with an average of 7.44 days and a median of 7 days. The standard
deviation of 1.29 days indicates reduced variability between patients (Table no. XXXXII and
Figure no. 36 and 37). The graph in figure no. XX shows the distribution of cases according to
the number of days until the appearance of the postoperative anastomotic fistula. Most cases (15)
are concentrated on the 7th postoperative day, followed by the 8th day with a close number of
cases. The number of cases gradually decreases for days 5, 6 and 10, emphasizing the fact that
the 7-8 days interval represents the most critical moment for the occurrence of this complication.

Of the 110 patients included in the study, 7 (6.36%) developed esopleural fistulae, while
103 (93.64%) did not experience this complication. 15 patients (13.64%) were diagnosed with
mediastinitis or mediastinal abscess, while 95 (86.36%) did not have these complications. Of the
15 cases in which mediastinitis or peritonitis was diagnosed, the germs most frequently involved
were Escherichia coli (6 cases, 40.00%) and Klebsiella (5 cases, 33.33%). Co-infections were
present in 4 cases (26.67%), of which the combination of Escherichia coli and Klebsiella was
found in 2 cases (13.33%), and the combinations of Escherichia coli and Pseudomonas
aeruginosa and Klebsiella and Pseudomonas aeruginosa were found in 1 case (6.67% each).
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Of the total of 110 patients included in the study, 105 (95.45%) survived postoperatively
and were discharged in stable condition, while 5 patients (4.55%) died in the postoperative
period. Of the 5 postoperative deaths, the main causes were: sepsis with mediastinitis, reported in
3 cases (2.73%), followed by eso-tracheal fistula and post-endoscopic stenting aorto-esophageal

fistula, each recorded in a single case (0.91%).

In the majority of cases (92.73%), a single stent was used for the management of
anastomotic fistulas. In only 7.27% of cases, two stents were required (one Cardia Umbrella
28/140 mm Total Coated and 3 Total Coated 24/100 mm). The most common type of stent
initially used was fully covered 24/100 mm, applied in 54.55% of cases, followed by Cardia
Umbrella 36/140 mm fully covered, used in 30.91% of cases. Other types of stents, such as total
covered 24/120 mm and total covered 22/100 mm, were used less frequently, together accounting
for 12.73% of cases.

Of the 55 patients who underwent endoscopic stenting for the management of
anastomotic fistulas, the method proved effective in most cases. The fistula was completely
closed after the use of a single stent in 89.09% of cases (49 patients), and a second stent was
required to achieve closure in 7.27% of cases (4 patients). In only 3.64% of cases (2 patients), the
fistula remained open even after the stent procedure.

After stent removal, 96.36% of patients (53 cases) had completely healed anastomoses,
with only 3.64% of patients (2 cases) having persistent fistulas. These data highlight a high
success rate of endoscopic stenting in the treatment of postoperative anastomotic fistulas,
emphasizing the effectiveness of the method in most cases.

However, cases that require a second stent or in which the fistula persists after stent
extraction indicate the presence of complicated factors, such as ischemia, tension on the
anastomosis, or the initial large size of the fistula, which can affect the healing process. These
results confirm the usefulness of stenting as a first-line method, but also emphasize the need for
close monitoring and additional interventions for patients with an incomplete response to
treatment.

Of the 55 patients who benefited from endoscopic stenting, 12 (21.82%) had
complications, while 43 (78.18%) reported no post-procedural problems. The most common
complications included upper gastrointestinal hemorrhage at the proximal end of the stent
(7.27%), perforation peritonitis at the distal end of the stent (3.64%), and stent migration to
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the level of the jejunal loop (3.64%). Other rare complications, such as eso-tracheal fistula or
distal digestive haemorrhage, were reported in one case each (1.82%).

The management of these complications involved advanced endoscopic techniques, such
as fitting clips through the scope (7.27%) and stent extraction followed by fitting a new clip-
fixed stent (7.27%). Surgical procedures, such as drainage and peritoneal lavage, were required
in 3.64% of cases, and the fitting of OTSC clips was applied in only one case (1.82%).

Complications occurred in a range ranging from 6 to 42 days post-stenting, with the
majority reported within the first 32 days. This early post-procedural period is considered
critical, requiring close monitoring for the detection and prompt treatment of possible
complications.

The results indicate that endoscopic stenting is an effective method, but associated with
moderate risks of complications. The choice of appropriate stents, the application of prophylactic
techniques and intensive post-procedural monitoring are essential to reduce these risks and
optimize clinical outcomes.

Of the 55 patients who underwent endoscopic stenting to close the anastomotic fistula,
the stent maintenance period ranged from 14 to 42 days, with an average of 32.82 days and a
median of 33 days. The standard deviation of 4.85 days indicates a moderate variation,
concentrated around the median. Analysis of the distribution graph shows a concentration of
cases in the range of 30-35 days, which suggests a standardized practice for most patients.
However, there are also a few isolated cases with shorter (less than 20 days) or longer (close to
42 days) periods.

DISCUSSIONS

The age distribution of the patients in this study, with an average of about 57 years, is
consistent with data from the literature that emphasizes that esophageal and gastric neoplasms
are more common in people in the sixth decade of life. Similar studies have reported an increased
incidence of these types of neoplasms in patients aged 50-70 years (208,219-221).

Almost half of the patients (46.36%) have at least one comorbidity, which reflects the
complexity of the cases included in the study. The prevalence of hypertension (32.73%) is

14



in line with data from the literature, which highlight hypertension as one of the most common
comorbidities associated with patients with esophageal and gastric neoplasms. The prevalence of
diabetes mellitus (14.55%) is slightly lower, but remains within the limits reported by similar
studies, which indicate diabetes as an additional risk factor for the unfavorable evolution of these
patients. These comorbidities influence both the prognosis and therapeutic management of
patients, contributing to an increased risk of postoperative complications and affecting overall
recovery (46,51,230).

The observed distribution reflects the predominance of tumors located in the gastric and
subcardial region, which is consistent with the literature, which indicates a higher incidence of
gastric neoplasms compared to esophageal ones. Tumor formations located in the Siewert 11 and
Il zones are recognized as critical points, as they imply increased complexity in surgical
management and potentially lower survival due to the strategic location at the eso-gastric
junction.

The presence of anastomotic fistulas reflects a major and frequent complication in
gastroesophageal surgery, which is associated with a significant impact on the postoperative
evolution. The predominant location at the level of the esojejunal anastomosis (61.82%) is
consistent with the literature, which indicates a higher incidence of fistulas in this segment due to
the technical complexity and local vascularization. Esogastric fistulas (38.18%) are less
common, but remain an important cause of morbidity.

The predominant imaging diagnosis by full body CT scan with contrast, used in
85.45% of cases, highlights this method as the gold standard for detecting fistulas, due to its high
sensitivity and specificity.

The appearance of fistulas on average at 7.44 days postoperatively is consistent with the
literature, which indicates this period as the critical interval for the detection of anastomotic
fistulas, especially due to the inflammatory and healing processes that occur at this stage. The
median of 7 days suggests a predictable time for the manifestation of the complication, and the
reduced variability reflected by the standard deviation emphasizes the consistency of this
interval. The concentration of cases in the 7-8 days interval is consistent with the literature,
which emphasizes that postoperative inflammation and mechanical stresses reach critical values
during this period, increasing the risk of anastomotic dehiscence (161,218).
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These data underline the importance of intensive surveillance in the first postoperative
week, the period when the risk of fistulization is highest. Standardization of clinical and imaging
controls during this interval can contribute to the early detection and reduction of morbidity

associated with anastomotic fistulas.

These data highlight the need for a personalized approach in the management of elderly
patients, including optimized surgical techniques, close monitoring and prophylactic
interventions to reduce the risk of anastomotic fistulae.

The results indicate a significant association between preoperative radiotherapy and the
increased risk of anastomotic fistulas. Radiotherapy can affect local vascularization and tissue
quality, increasing susceptibility to dehiscence and other postoperative complications. Data from
published studies confirm this adverse effect, especially in cases with advanced tumors, where
high doses of radiation can compromise the healing process of the anastomosis. Although
preoperative chemotherapy does not appear to be associated with an increased risk of
anastomotic fistulas, the difference observed between groups is not statistically significant. This
suggests that the effects of chemotherapy on fistula risk are less pronounced compared to
radiotherapy (207).

Endoscopic stenting is a modern and effective method in the management of anastomotic
fistulae, offering a minimally invasive alternative to classic surgeries. This technique allows the
isolation of the affected area, reduces external leakage and facilitates the healing process, without
the need for major surgery. In addition, endoscopic stenting contributes to reducing stress on the
patient, limiting the complications associated with a new intervention and improving the quality
of life in the postoperative period. This benefit is supported by the high rates of fistula closure
observed in recent studies, including data from the present study (203,210).

Another important aspect of using endoscopic stenting is its flexibility in managing
complex complications. The choice of stent type and duration of maintenance can be adapted to
the individual characteristics of the patient, including the size and location of the fistula. Also,
modern technology allows the application of coated stents, which provide additional protection
against migration and perforation, contributing to an increased success rate. In situations where
initial stenting is not sufficient, the use of a second stent or adjuvant techniques such as
endoscopic clips may optimize clinical outcomes (200).
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The use of endoscopic stenting also has a significant impact on medical resources and
associated costs. By reducing the need for additional surgery and shortening the length of
hospital stay for most patients, this technique offers a cost-effective solution for the management
of anastomotic fistulae. However, proper patient selection and rigorous post-procedure
monitoring are important to minimize the risk of complications, such as stent migration or
hemorrhages, which can prolong hospitalization and require additional interventions. These
benefits underscore the value of endoscopic stenting as an essential component in the modern

therapeutic arsenal of gastroesophageal surgery (179).

These results support the use of endoscopic stenting as a first-line method in the
management of anastomotic fistulas, but also emphasize the importance of strict post-extraction
monitoring for the early identification of resistant cases. Additional strategies, such as nutritional
therapy and local support, could improve outcomes in complex cases.

CONCLUSIONS

1. Anastomotic fistulas were more common in patients with larger tumors and mid-body or
subcardial gastric localization (Siewert 111), suggesting that tumor size and location influence the
risk of complications.

2. Tumor stage advancement (T3-T4 and N2) has been associated with a significant
increase in the risk of fistulas, highlighting the importance of early diagnosis and treatment of
gastroesophageal neoplasms.

3. Endoscopic stenting proved to be effective in 96.36% of cases, with complete closure of
the fistula after stent extraction, which confirms the usefulness of this method in the management
of anastomotic fistulas.

4. Approximately 21.82% of stented patients had complications, the most common being
hemorrhages and stent migration. These results underline the need for strict monitoring and
appropriate device selection.

5. The average stent maintenance period was approximately 33 days, suggesting that this
duration is sufficient for most fistulas to heal, but should be adjusted according to the patient's
individual response.
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RESEARCH CONTRIBUTIONS

This research makes significant contributions to the understanding and management of
postoperative anastomotic fistulas in patients with esophageal and gastric neoplasms, having
important implications both for clinical practice and for the optimization of therapeutic
strategies.

The study highlighted a clear set of risk factors for the occurrence of anastomotic fistulas,
such as advanced age, the presence of comorbidities (hypertension, diabetes), altered biological
parameters (low serum albumin, low hemoglobin, increased creatinine, hyperglycemia) and
tumor stage advancement (T3-T4 and N2). This information contributes to better patient
selection and preparation before surgery, reducing the risk of postoperative complications.

Research demonstrates that endoscopic stenting is a safe and effective method, with a
96.36% success rate in closing anastomotic fistulae. This finding underscores the usefulness of
stenting as a first-line treatment for such complications, offering a minimally invasive and less
traumatic alternative to resurgeries.

The study documented complications associated with stenting, including hemorrhages,
stent migration, and perforations, and identified effective therapeutic solutions, such as the use of
endoscopic clips, peritoneal drainage, and additional stenting. This information provides
practical guidance for managing complex situations, helping to improve clinical outcomes.
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