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Abstract

BACKGROUND

Esophagopericardial fistula (EPF) is a rare, life-threatening condition with limited
scientific literature and no established management guidelines. This case report
highlights a successful multidisciplinary approach and the innovative use of
endoscopic vacuum assisted closure (endoVAC) therapy in treating this complex
condition.

CASE SUMMARY

A 16-year-old male with a history of esophageal atresia and colon interposition
presented with progressive chest pain, fever, and dyspnea. Imaging revealed an
EPF with associated pleural and pericardial effusions. Initial management with an
esophageal stent failed, prompting the use of an endoVAC system. The patient
underwent multiple endoVAC device changes and received broad-spectrum
antibiotics and nutritional support. The fistula successfully closed, and the patient
recovered, demonstrating no new symptoms at a 6-month follow-up.

CONCLUSION

EndoVAC therapy can effectively manage EPF, providing a minimally invasive
treatment option.

Key Words: Esophagopericardial fistula; Endoscopic vacuum assisted closure; Esophageal
atresia; Multidisciplinary approach; Pleural effusion; Case report
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Core Tip: This case report highlights the successful use of endoscopic vacuum assisted closure (endoVAC) therapy in
treating a rare esophagopericardial fistula (EPF) in a 16-year-old male. The innovative approach involved a multidisciplinary
strategy, resulting in the resolution of the fistulous tract and significant clinical improvement. Our findings suggest that
endoVAC therapy can be an effective minimally invasive alternative for EPF management, offering a promising solution for
complex cases where traditional surgical methods may be less feasible. This report emphasizes the need for further research
to establish standardized protocols and validate the long-term efficacy of endoVAC therapy.

Citation: Mufoz-Gonzalez S, Quejada-Cuesta S, Gonzalez-Arroyave D, Ardila CM. Endoscopic vacuum assisted closure therapy for
esophagopericardial fistula in a 16-year-old male: A case report. World J Gastrointest Endosc 2024; 16(9): 533-539
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INTRODUCTION

Esophagopericardial fistula (EPF) is an extremely rare and serious condition characterized by an abnormal connection
between the esophagus and pericardium. This condition often results in severe complications, including infection and
sepsis, due to the passage of esophageal contents into the pericardial cavity[1-3]. The management of EPF poses
significant clinical challenges due to its rarity and the lack of well-defined treatment protocols. There are few reported
cases of this pathology in the indexed medical literature[2-4], with a variety of clinical presentations but a high burden of
morbidity and mortality[5,6]. The anatomical, hemodynamic, and microbiological alterations present in this case make it
a notable and complex pathology to treat. In past centuries, successful treatment would have been impossible without the
technological advancements and knowledge we have today. It is possible that new endoscopic and minimally invasive
therapies may represent an alternative that could replace certain older procedures in the treatment of some pathologies.
These new therapies are not without risks or limitations, but they offer the significant advantage of avoiding the trauma
and extensive dissections characteristic of traditional surgery.

This case report aims to present a novel and successful approach to treating an EPF in a 16-year-old male using
endoscopic vacuum assisted closure (endoVAC) therapy. A non-systematic review of the current literature was also
conducted to highlight the potential benefits of this therapy, as well as possible risks and limitations. We hypothesize that
minimally invasive therapies, such as the one presented in this case, represent a promising strategy in the management of
complex digestive tract pathologies, such as EPF.

A comprehensive literature review was conducted using databases such as PubMed, MEDLINE, Scopus, and Google
Scholar. Search terms included "esophagopericardial fistula", "esophageal atresia", "endoVAC therapy", "esophageal
stents", and "multidisciplinary approach". The search yielded limited case reports and small case series, underscoring the
rarity of the condition and the absence of standardized treatment guidelines.

In this report, we detail the case of a young male patient with a history of esophageal atresia repair who developed a
late-onset EPF. This case highlights the utility of a multidisciplinary approach and the innovative application of
endoVAC therapy, contributing valuable insights to the scant body of literature on EPF management.

CASE PRESENTATION

Chief complaints
A 16-year-old patient presented to the emergency department with the onset of severe retrosternal chest pain,
accompanied by epigastric pain, subjective fever, and dyspnea.

History of present illness
During the last week, the pain became severe and was accompanied by dyspnea and subjective fever. The patient sought
care at a primary-level hospital emergency department, where initial studies were conducted.

History of past illness

A three-month history of progressive epigastric pain, heartburn, and retrosternal chest pain, initially of mild intensity.

Personal and family history

The patient has a history of congenital esophageal atresia, which was corrected during the neonatal period, followed by
reoperation at the age of 3 with colonic interposition between the proximal and distal esophagus (neoesophagus). During
childhood, the patient experienced occasional dysphagia as the only symptom and was on chronic treatment with
domperidone and esomeprazole.
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Physical examination

Upon hospital admission, the patient was in fair general condition. Vital signs revealed a body temperature of 38.2 °C,
blood pressure of 98/52 mmHg, heart rate of 134 beats per minute, and respiratory rate of 28 breaths per minute. On
chest auscultation, the patient had rhythmic but distant heart sounds, decreased vesicular breath sounds in both lung
fields, and absent breath sounds at the left lung base. The abdomen was soft and non-tender.

Laboratory examinations
Upon admission, severe anemia was documented with an Hb level of 4.9 mg/dL. The electrocardiogram showed peaked
T waves, concave ST segment elevation, and sinus tachycardia.

Imaging examinations

A computed tomography (CT) scan performed at the initial healthcare facility documented a left pleural effusion and
pericardial effusion. A diagnosis of sepsis with a probable infectious focus in the pleura and pericardium was made,
leading to the early initiation of broad-spectrum antibiotics and an urgent subxiphoid pericardial window and left closed
thoracostomy by a general surgeon. Purulent fluid was obtained from both spaces, but microbiological studies did not
demonstrate bacterial growth. Initially, his clinical condition deteriorated, requiring invasive mechanical ventilation,
vasopressor support, and admission to a high-dependency unit, prompting transfer to a higher-complexity hospital.

Diagnostic approach
At our higher-complexity center, an upper gastrointestinal endoscopy was performed after observing the discharge of
alimentary material through the previously placed pericardial drain.

FINAL DIAGNOSIS

This study revealed a perforation of the neoesophagus, 40 cm from the dental arch, with confirmation of a fistulous tract
to the pericardium and left pleural cavity via a new contrast-enhanced chest CT (Figure 1).

TREATMENT

Initially, a self-expanding metallic esophageal stent and total parenteral nutrition were used to control the fistula, but the
stent migrated without achieving the intended result. Due to persistent fistulous tract, an endoluminal esophageal device
with continuous subatmospheric pressure was inserted to control effluent. This device is handcrafted using a 14 Fr
nasogastric tube, to which five additional fenestrations are made, and the distal third (the last 10 cm) is covered with
black polyurethane foam. The foam is secured with a 3-0 silk transfixion suture that allows for precise positioning and
prevents displacement (Figure 2). After construction, the device is inserted under endoscopic visualization using a
foreign body forceps into the esophagus at the desired segment, connecting the tube to a hospital suction system at
continuous negative pressure (-100 mmHg). Periodic changes of the device were performed at the bedside every 4 to 5
days via endoscopy. Additional treatment included complete suspension of oral intake and the use of total parenteral
nutrition. Empirical antimicrobial therapy with broad-spectrum antibiotics was also administered.

OUTCOME AND FOLLOW-UP

After 3 device changes the fistulous tract closed (Figure 3). Clinical improvement was noted, with recovery of
spontaneous ventilation and oral intake. The patient was discharged 50 days after admission to our institution. At 6
months, a clinical evaluation and echocardiography were performed, showing no pericardial effusion or other
abnormalities in cardiac anatomy or function. At the 36-month follow-up, the patient reported only occasional dysphagia
with the ingestion of meat, without chest pain or dyspnea. Up to this last follow-up, no additional hospital admissions
have been required.

DISCUSSION

The spectrum of esophageal surgical pathologies is broad, including congenital abnormalities such as esophageal atresia
(with or without tracheoesophageal fistula) and acquired conditions such as perforation, rupture, cancer, and some motor
disorders and strictures.

An EPF is an acquired abnormal communication between the esophageal lumen and the pericardium. It is a rare
condition with few reports and case series in the scientific literature[1-3], which hinders the establishment of statistical
and epidemiological measures such as prevalence and incidence[3-6]. Mortality has been estimated to be between 50%-
80%[2]. Recent reports on EPFs have shown lower morbidity and mortality rates, with patient survival in 85% of cases[5].
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Figure 1 Axial chest tomography with contrast demonstrating a fistulous tract indicated by air density in the pericardium (white arrows)
and the left pleural space with complex effusion (black arrows). Note the self-expandable metallic esophageal prosthesis (orange arrow) and the
thoracostomy tube (yellow arrow).

Figure 2 Endoscopic vacuum assisted closure manufactured at the patient's bedside during endoscopy with Nélaton catheter,
polyurethane sponge and silk sutures for fixation.

Its etiology is diverse, but benign esophageal disorders are the most common cause of this entity, accounting for
approximately 77% of all cases[7]. Of these, 35% are due to chronic esophagitis from gastroesophageal reflux disease and
16% to foreign body ingestion. Malignant causes such as esophageal carcinoma appear to be the second most common,
and thoracic trauma and iatrogenic causes such as radiotherapy, digestive endoscopy, and surgical interventions for
congenital pathologies like atresia with bowel interposition represent only 2%-6% of the total[8]. Recently, there has been
an increase in case reports associated with endovascular procedures, such as radiofrequency ablations for the
management of cardiac arrhythmias[5].

The clinical presentation of an EPF is variable, ranging from asymptomatic in early stages to noisy semiology due to
cardiovascular or systemic compromise[7]. The most common symptoms are related to pneumopericardium extension,
associated infection, and the underlying etiology[9]. A clinical diagnosis is rarely made before confirmation by imaging or
direct visualization of the fistula, likely due to the low incidence of this entity[8]. The final diagnostic method varies
among case reports, but contrast-enhanced chest CT is the most informative study. Echocardiography, digestive endo-
scopy, and conventional radiology with contrast media are also described.

The rarity of this pathology means that there is no standard treatment and, therefore, no baseline for comparing new
therapies. In reported cases[2,3,6,7,10-12], the initial management of similar entities typically focuses on addressing
infectious complications secondary to the communication between the digestive tract and sterile structures such as the
pericardium and pleura, in addition to draining pericardial fluid to prevent subsequent hemodynamic compromise.
Microbiological isolation is usually polymicrobial, and treatment includes broad-spectrum drugs targeting normal upper
digestive tract microbiota, including gram-positive, gram-negative, anaerobic bacteria, and fungi. Crucially, infection
control involves surgical pericardial drainage and insertion of drainage tubes[6].
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Figure 3 Serial endoscopic images of fistula closure. A: Initial upper gastrointestinal endoscopy for endoscopic vacuum assisted closure insertion, showing
the esophageal opening leading to the fistulous tract of the pericardium and pleura (black arrow); B: The same opening 4 days later, with granulation tissue noted
around the surrounding mucosa (black arrow); C: Fistula closed 15 days after device placement, with reduced inflammatory tissue and normalization of mucosa
appearance (black arrow).

Some authors have proposed additional interventions to those mentioned above to resolve the fistulous tract[13,14].
Conservative options have been proposed for those who are not good surgical candidates, such as patients with dissem-
inated neoplastic disease. In recent years, the management of fistulas has significantly improved with the advent of new
technologies that allow early detection and timely intervention[15,16]. This is evident in replacing traditional surgical
approaches with a conservative approach, including endoscopic therapy with clips, covered stents, fibrin glue, endo-
suture, and endoVAC[17-19].

EndoVAC is a useful therapy in managing luminal perforations and upper gastrointestinal leaks. It involves placing a
polyurethane sponge with continuous suction at a negative pressure of 75 to 125 mmHg. This therapy promotes healing
and scarring through improved granulation tissue formation, increased vascularization, and decreased venous stasis,
associated with infectious effluent control and cavity collapse[20]. The sponge needs to be replaced every 72 hours until
granulation leads to cavity obliteration, typically within 2 to 3 weeks on average[15]. This therapy reports variable success
rates of up to 80%-90% in some studies[15,18]. EndoVAC is considered a useful complement to conventional treatments
for upper gastrointestinal leaks and perforations when there is a contained cavity smaller than 8 cm (4 cm for some
authors)[18]. In our case, endoVAC therapy was successful in closing the EPF, as have some cases managed with
reconstructive surgery. However, unlike those cases, our patient did not undergo the risks associated with major conven-
tional surgeries, which for this condition could involve simultaneous cervical, thoracic, and abdominal approaches.

Despite its advantages and relatively easy implementation, there are factors that could limit the use of endoVAC
therapy, such as the need for oral intake restriction. In some scenarios, this involves the risks and potential complications
of total parenteral nutrition and enteral nutrition via gastrostomies or jejunostomies[14]. Additionally, trained nursing
staff is required for monitoring and managing complications associated with the device. At times, maintaining a stable
suction level can be challenging.

The use of these devices is not without risk. Real risks have been described in case reports and other studies. The
primary risk associated with repeated endoscopic procedures is esophageal perforation and oral cavity lacerations.
Aspiration events are also documented, which can lead to ventilatory failure, pneumonia, or even death. The use of
esophageal suction devices has been associated with excessive granulation and stenosis in up to 9.1% of cases[17],
necessitating additional procedures for esophageal dilation. There is also the risk of iatrogenic fistula formation, with
catastrophic consequences such as massive hemorrhage from aortoesophageal fistulas[19].

Despite the above, endoluminal subatmospheric pressure devices, such as EndoVAC therapy, could be a promising
minimally invasive option for managing complex esophageal fistulas (EPF). This case demonstrates its successful
application in a young patient, highlighting its potential as a therapeutic alternative. The use of EndoVAC therapy,
combined with targeted antibiotic use, nutritional support, and management of underlying comorbidities, may be
considered within the therapeutic arsenal for this rare pathology. However, there is a need to acknowledge the lack of
comprehensive information regarding its use, safety, and current therapeutic effect. Further research and clinical trials
with greater epidemiological weight are necessary to validate the effectiveness of EndoVAC therapy and establish precise
indications and comprehensive management guidelines.

CONCLUSION

EPF is a rare and potentially fatal complication associated with upper digestive tract pathologies. This case underscores
the effectiveness of endoVAC therapy as a minimally invasive treatment option. Based on our findings, we recommend
considering endoVAC therapy for EPF management due to its promising outcomes in fistula resolution. Further studies
are warranted to establish standardized treatment protocols and validate the long-term efficacy and safety of endoVAC
therapy in diverse patient populations.
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