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Summary

Aortoesophageal fistula (AEF) is a rare complication associated with high morbidity and mortality. Primary fistulas
are rare, usually occurring after endovascular stent graft reconstruction with secondary presentation. It is rarely rec-
ognised in time and therapy is often unsuccessful.

We describe in detail the treatment of two patients diagnosed with AEF, with photo documentation. Unfortu-
nately, both of our patients died.

Based on a review of the literature and our own cases, we conclude that endovascular therapy in the acute haemor-
rhagic phase of AEF is a reasonable approach, but resection of the aorta and eroded oesophagus should be performed
early to avoid serious complications. In patients who refuse surgery, vacuum therapy and the use of fibrin glue may
be effective in milder cases.
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Aorto-oesophagealis fisztula, egy ¢életveszélyes betegség

Hevér Timea, Székely Laszlo

Eszak-Pesti Centrumkérhdz — Honvédkérhdz, Sziv-, Er- és Mellkassebészet Osztily, Budapest, Magyarorszig

Osszefoglalas

Az aorto-oesophagealis fisztula rendkiviil ritka szovédmény, amely a sebészeti kezelés ellenére magas morbiditassal és
mortalitassal jar. A primer sipolyok ritkak, dontéen masodlagos megjelenéstick (mellkasi aorta aneurizma endovasz-
kularis stentgraft-rekonstrukciéjait (TEVAR) kovetSen, idegentest, tiid6-, nyel§csGtumor, Boerhaave szindroma,
tbe-s vagy szifiliszes aortagyulladds okozza). A diagnézist ritkdn dllapitjik meg a haldl bedllta eltt, és a terdpia gyak-
ran sikertelen.

ElsS betegiink egy 63 éves nd, akinél egy hete tarté 8,/10 mellkasi fijdalom és vérhanyds miatt késziilt CT-angi-
ografia dlaneurizmat igazolt az aortaiv-descendens hatdron. Stirgés TEVAR-t végeztiink. Egy hénap mulva a kont-
roll-CTA megerdsitette az dlaneurizma progresszidjat. Ezért aorto-bicaroticus és bal oldali carotico-subclavia bypass
mitétet és stentgraft kiegészitést végeztiink. Progredidlé szepszis miatt multidiszciplindris aorta team a nyel6esé
sztent behelyezés és homografttal aortaiv-rekonstrukcié mellett dontott. A szepszis antibiotikumos kezelés ellenére
fennillt, a beteg elhunyt.

Misodik betegiink egy 60 éves nd, akinél két honapos hatfijdalom miatt késziilt CTA. Aorta descendens penetrald
aorta fekély miatt TEVAR-t végeztiink. Progresszid, aorto-oesophagealis fisztula miatt nyelGesGstentelést végeztiink.
Emelkedd szeptikus paraméterek miatt végzett CTA tilyogot, I.a endoleak-et, tartott aortarupturdt igazolt. Multi-
diszciplindris team dontés alapjdn aorta exstrirpacid, szarvasmarha pericardium protézissel mellkasi aorta rekonstruk-
cid, nyel8esé extirpacid, nydlsipoly és tiplld jejunostoma kialakitds tortént. A beteg bronchocutan sipoly és a horgék
elhaldsa miatt szeptikus allapotban meghalt.

Az irodalom és sajit esetlink dttekintése utin arra a kovetkeztetésre jutottunk, hogy az aorto-oesophagealis fisztula
akut vérzéses fazisiban az endovaszkuldris terapia ésszerti megkozelités, de az aorta és az erodalt nyelGesé reszekeidjat
minél hamarabb el kell végezni a fert6zés, illetve egyéb stlyos szovédmények elkertilése érdekében. Mitétet nem
vdllal6 betegeknél, enyhébb esetekben a negativnyomdst sebkezelés és a fibrinragasztd haszndlata eredményes lehet.
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INTRODUCTION

Although the disease was first reported in 1818 by
Gabriel Jouveau-Dubreuil (1818), and its characteristic
clinical presentation was described by Hans Chiari
(1914) the diagnosis is rarely made before death. Aor-
toesophageal fistula (AEF) is an extremely rare complica-
tion (annual incidence of 0.007 per million (Beuran et
al. 2016)) with high morbidity and mortality despite sur-
gical treatment. Its incidence is not known precisely. Pri-
mary AEF is rare (in autopsy series of 0.04% to 0.07%
(Taheri et al. 1991)), most of them develop because of
a thoracic aortic aneurysm (0.1% to 0.8% (Sweeney—
Gadacz 1984)), foreign body ingestion or malignant
neoplasm of the lungs and esophagus, Boerhaave syn-
drome, aortitis (due to tuberculosis, syphilis). The more
common secondary AEF after aortic endovascular stent
graft reconstruction occurs in 0.3-1.6% of patients
(Champion et al. 1982; Bunt 1983). Even when a correct
diagnosis is made, therapy is often unsuccessful.

The primary aim is to support circulation until sur-
gery, for example with inotropic treatment, volume re-
placement and correction of electrolyte and blood clot-
ting abnormalities. Furthermore, administration of
broad-spectrum antibiotics to prevent esophageal sepsis
is a crucial part of adequate therapy. Conventional treat-
ment of secondary AEF consists of appropriate debride-
ment, resection of the infected esophagus and aortic seg-
ment, ligation of the proximal and distal ends of the
thoracic aorta and graft removal. This is followed by
esophageal reconstruction with replacement, aortic by-
pass surgery including replacement of the ascending
aorta and debranching of the aortic arch branches. This
technique is associated with a surgical mortality rate of
25-90% (Bunt 1983; Peck—Eidemiller 1992) and an aor-
tic rupture rate of 10-50%. The average perioperative
mortality rate for in situ reconstruction (with allograft) is
27-30%. Esophagectomy significantly improves progno-
sis. For many years, no patient has survived this cata-
strophic condition without undergoing thoracic surgery
for correction. Since 1996, transluminal stent-graft pros-
theses have been available as an alternative for bypass
surgery.

In this paper, we would like to present a case to illus-
trate the importance of this life-threatening clinical sce-
nario.

CASE REPORT-1

A 63-year-old female patient with no history of any sig-
nificant disease presented in April 2022 at our Emer-
gency Department with an 8/10 chest pain after one
week. CT scan revealed a suspected esophageal tumour
based on mediastinal tissue proliferation. Gastroscopy
was performed. A 5 mm esophageal ulcer was con-
firmed, and histological samples were taken from a
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Figure 1 The CTA image shows the pseudoancurysm at the aortic arch

— descending aortic border, arrows indicate thoracic aortic con-
trast leakage and mediastinal air leakage

Source: Own photo

35x30 mm mass at 27 cm using endoscopic ultrasound,
but no tumour was confirmed.

The next day, a control gastroscopy for haematemesis
confirmed esophageal haemorrhage. CT angiography
(CTA) showed a pseudoaneurysm at the aortic arch-de-
scending border (thoracic aortic contrast agent leakage
and mediastinal air trapping) (Figure 1). After prelimi-
nary planning, TEVAR was performed. Postoperative
control CTA confirmed correct positioning. Naso-jeju-
nal feeding was initiated, which was changed to per os
feeding based on esophageal surgery consultation. Iv
antibiotic treatment was administered from the start of
the treatment.

Figure 2

The CTA image shows an enlarged infective pseudoaneurysm

Source: Own photo
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The figures show intraoperative angiographies taken during TE-
VAR surgery after debranching. a) Baseline. b) State after ope-
ning the positioned stent graft

Source: Own photo

On the postoperative day 40, haemoptysis returned,
and CTA showed an infectious pseudoaneurysm (Figure
2). An urgent second operation became indicated, which
involved aortic debranching (aorto-bicarotic bypass, left
carotid-subclavian bypass due to dominant left vertebral
artery) and stent-graft completion (Figure 3). During
prolonged intensive care unit treatment, despite targeted
treatment, her septic condition persisted. Therefore, a
multidisciplinary (cardiac surgeon, vascular surgeon,
gastroenterologist, anaesthesiologist, infectologist) deci-
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On the CTA taken after the third operation, an arrow shows the
esophageal stent inserted at the beginning of the operation to
cover the two perforations in the esophagus

Source: Own photo

Figure 5 Photo taken at the beginning of the operation shows the aortic-

bicarotid graft

Source: Own photo

sion was made to perform aortic arch replacement with
a homograft.

At the beginning of the third operation, via gastros-
copy an esophageal stent (Figure 4) was inserted due to
two esophageal perforations. Figure 5 shows the aortic-
bicarotid graft at the beginning of surgery. The fistula
hole was found in the aorta at the level of the diaphragm
(Figures 6—7). The aftected aortic segment was then re-
sected, along with the stent graft (Figure 8) and aortic-
bicarotid graft and an aortic arch reconstruction was
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Figure 9 Figure shows the homograft used in the third operation of the
Figure 6 The arrow shows the fistula hole in the aorta at the level of the 63-year-old woman for total aortic reconstruction

diaphragm, intraoperatively
Source: Own photo

Source: Own photo

Figure 7 The arrow shows the fistula hole in the aorta, ex vivo

Source: Own photo

Figure 10 The intraoperative photo shows the aortic homograft inserted
but not yet sutured at the level of the diaphragm

Source: Own photo

made with a homograft (Figures 9-11). On the first day
after the definitive, third surgery, a right lower limb crit-
ical ischaemia required an iliofemoral thromboendarter-
ectomy, and limb circulation normalised afterwards. The

Figure 8 The stent graft removed during the 63-year-old ’s third . . - o
e Op:rztz'n graft removec dunng fhe foryearold womans €| patient received prolonged combination antibiotic treat-
ment and was fed parenterally. Her condition steadily,
Source: Own photo slowly improved. Her consciousness returned but flaccid
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Figure 11 The intraoperative photo shows the completed distal anastomo-
sis

Source: Own photo

Figure 12 The CTA depicts a penetrating aortic ulcer (arrow) in the des-
cending aorta without contrast extravasation

Source: Own photo

plegia persisted. Neurological consultation suggested
myo-neuropathy of organic origin behind those symp-
toms. No structural abnormalities could be seen on
MRI. Later pneumonia developed due to uncontrolled
sepsis and the patient died on the 92nd day of her treat-
ment.

Aortoesophageal fistula, a lif

b)

Figure 13

disease
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a) The image shows the TEVAR planning. b) The 3D reconst-
ruction preoperative image with PAU

Source: Own photo
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Figure 14
opening of the positioned stent graft

Source: Own photo

CASE REPORT-2

A 60-year-old woman with no prior medical history pre-
sented with two months of back pain and one week of
vomiting, dysphagia at the emergency department. CTA
depicted a penetrating aortic ulcer (PAU) in the de-
scending aorta without contrast agent extravasation
(Figure 12). TEVAR and controlled hypotension until
surgery were planned (Figure 13). During TEVAR, the
stent graft was fixed in good position and the PAU was
not visualized (Figure 14).

One week after surgery, acid hematin was excreted
through a nasogastric tube during gastroscopy and an
aortoesophageal fistula (esophageal diverticulum, with a
perforated, impacted edge of food debris at the base of
the aorta) was confirmed. A stent was inserted into the
leaking esophagus, followed by stent repositioning and
fixation.

Due to fever, elevated septic parameters, haemocul-
ture positivity (Enterobacter cloacae, Veillonella parvu-
la), targeted antibiotic treatment (imipenem/cilastin)
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Angiography taken during TEVAR. a) PAU still visible after stent graft deployment, before opening. b) PAU no more visible on angiography after

was initiated. A mediastinal abscess (air opacity in medi-
astinum) was observed on CTA. The patient was referred
to a surgical clinic for esophageal resection. In prepara-
tion for surgery, a CTA check one week later showed I.a
endoleak and suspected rupture. Therefore, the surgical
plan was modified. With the involvement of our multi-
disciplinary team (anaesthesiologist, cardio technologist,
surgeon, thoracic surgeon, cardiac surgeon, vascular sur-
geon), a complete thoracic aortic reconstruction with a
tube prosthesis made from 2x10x16¢m bovine pericar-
dium was performed using cardiopulmonary bypass with
lower limb extracorporeal circulation, via left thoraco-
laparotomy. This was followed by esophageal extirpa-
tion, salivary fistula, and formation of a feeding jejunos-
toma.

After the stressful surgery, high spinal cord ischaemia
and paraplegia (Th3-10 ischaemic myelon on MR imag-
ing) developed. The consciousness of the patient re-
mained preserved, upper limb muscle strength was weak.
After two weeks, she was admitted to the regional inten-
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sive care unit, where multidrug-resistant Pseudomonas
was cultured from the trachea. Complications included
subcutaneous emphysema, thoracolaparotomy for scar
dissection and bronchocutaneous fistula, but stenting
was not recommended for the latter. The patient sur-
vived the last surgery for 5 weeks and died on 61st day
of her treatment.

DISCUSSION

Aortoesophageal fistulae (AEF) are pathologic commu-
nications between the aorta and esophagus and result in
life-threatening upper gastrointestinal haemorrhage.
They are fatal in the absence of prompt management.
Aortoesophageal fistulas are scarce entities that account
for approximately 10% of all aortoenteric fistulaec and
have an estimated frequency of less than 0.5% in patients
admitted with upper gastrointestinal haemorrhage (Uno
2017; Hollander-Quick 1991; Kieffer-Chiche-Gomes
2003). The main etiologic factors of AEF include aneu-
rysm (54.2%), foreign body ingestion (19.2%) and es-
ophageal cancer (17%) (Hollander-Quick 1991). An inci-
dence of 1.7% to 1.9% has been reported in the setting
of thoracic endovascular aortic repair (TEVAR) (Uno
2017). It has been commonly associated with rupture of
the descending thoracic aorta due to aortic aneurysm,
aortic dissection, foreign body, malignancy, infection, ra-
diotherapy, endovascular stent erosion, aortic graft infec-
tion (Uno et al. 2017; Hollander—Quick 1991; Kieffer—
Chiche—Gomes 2003; Heckstall-Hollander 1998; Gulati et
al. 2021; Zhong—Li 2022). The most common location is
the descending thoracic aorta, but the aortic arch and
ascending aorta can also be affected (Hollander—Quick
1991). The diagnosis of AEF should be considered in all
patients with mid-thoracic pain, haematemesis, symp-
toms of esophageal obstruction and a history of TAA,
foreign body ingestion or esophageal cancer.
Non-surgical methods such as Sengstaken-Blakemore
tube and percutaneous embolization are used only as
temporary control methods (Hollander—Quick 1991).
Ronald H. Yonago and his colleagues reported the first
successful AEF repair in the English literature in 1969.
They performed primary esophageal repair, aortic resec-
tion and aortic continuity restoration by use of a graft
(Yonago—ILben—Mark 1969). The patient’s history includ-
ed a left ligamentum arteriosum transection due to es-
ophageal obstruction and a suture due to a diverticulum
artificial injury of the ectatic ductus arteriosus. Between
1975 and 1991, only eight survivors were reported, al-
ways after resection of the esophageal lesion, with conti-
nuity with the stomach or intestines restored, combined
with Dacron graft interposition following proximal and
distal ligation of the aorta (Hollander—Quick 1991).
According to William M. Bogey and his colleagues, it
must be very important that the bed in which the graft is
placed be as clean as possible, so all devitalized tissue
should be resected and the chest should be adequately
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flushed after esophageal repair. The placement of the
aortic graft outside the aneurysm (e.g. wrapped in a pa-
rietal pleural flap) is equally important. The duration of
antibiotic, antifungal treatment ranged from a few days
to indefinite ones (Bogey—Thomas—Hermreck 1992). For
extra-anatomical or in situ reconstruction, a wide range
of graft materials are available, including homograft, bi-
ological or biosynthetic materials and antibiotic-impreg-
nated grafts.

Katsuhiro Yamanaka and colleagues have shown that
the anterolateral thoracotomy with a partial sternotomy
(ALPS) approach allows protection of multiple organs
and provides satisfactory exploration from the aortic
root to the descending aorta. Although the in-hospital
mortality rate remained high, there were no late aortic-
related deaths and no recurrent infections (Yamanaka
et al. 2024).

The question occurs, what should we do if the patient
refuses the operation? German authors reported a case of
AEF following TEVAR surgery for PAU due to giant cell
arteritis. The patient refused open surgery for AEF and
after serial endoscopic vacuum treatment of the esopha-
gus, the fistula was successfully closed endoscopically
through the esophagus using 1 ml of fibrin glue (Hal-
loum et al. 2023). Oliva et al. (1997) implanted first a
Palmaz stent in the aorta for AEF and mediastinal ab-
scess to cover the fistula orifice and followed up the stent
graft implantation by intravascular ultrasound (IVUS).
Endovascular options may be considered as a bridge to
open surgery in the case of hemodynamic instability or
inoperable patients (Li-Chan-Chenyg 2018; Carrvel-Engl-
berger-Schmidli 2019; Somers et al. 2023; Al-Thani et al.
2021; Takeno et al. 2020). Differences in efficacy and
complications were found between prophylactic and
salvage TEVAR. The 90-day mortality of salvage(S)
TEVAR and prophylactic(P) procedure TEVAR was 40%
(95% CI 23-60, 12 = 36%) and 8% (95% CI 3-17, 12 =
0%), respectively. Post-S-TEVAR haemorrhagic and in-
fectious complications were 17% (95% CI 3-57, 12 =
71%) and 20% (95% CI 5-57, 12 = 66%), respectively.
Post-P-TEVAR haemorrhagic and infectious complica-
tions were 2% (95% CI 0-10, 12 = 0%) and 3% (95% CI
1-12, 12 = 0%), respectively (Sakai et al. 2024). If there
is suspicion of infection or signs of imminent infections
(like in bronchopleural fistula or esophageal perforation)
omental flap technique is a good way to improve the
overall outcome (Somers et al. 2023). Once the patient is
hemodynamically stable, a definitive surgical repair is
beneficial. Takeno et al. (2020) showed that the combi-
nation of graft replacement and esophagectomy im-
proved prognosis provided long-term broad-spectrum
antibiotics were used. In general, avoiding graft infec-
tion seems to be the main concern in long term, and
some authors recommend lifelong antibiotic therapy.
However, this concern can be potentially eliminated us-
ing homograft or bovine grafts (Kotelis-Gombert-Jacobs
2018). Al-Thani et al. (2021) and colleagues were the
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first to use bovine pericardium for aortic reconstruction
of an aortoesophageal fistula.

After comparing the literature and our own cases, we
conclude that endovascular therapy is a necessary treat-
ment in the acute bleeding phase of aortoesophageal fis-
tulas, but aortic reconstruction (with removal of the
stent graft) and early resection of the eroded esophagus
are necessary for a positive outcome.
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