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Case Report 
Endovascular stent-graft treatment in  
aortoesophageal fistula caused by foreign bodies
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Abstract: Background: Aortoesophageal fistula (AEF) caused by the ingestion of foreignbodiesis rare and often 
life threatening. We aim to summarize effective measures to improve the curative effect and survival rate. Case 
Reports: Between January 2010 and September 2015, three patients with AEF received endovascular stent-graft 
treatment in our hospital. Through the effective prevention of hemorrhage by stent-grafting, surgical repair of the 
esophageal rupture was performed successfully. All three cases were treated successfully and survived up to the 
day that this article was written. Comments: It may be safer to first perform an endovascular stent-graft to prevent 
hemorrhage in AEF.
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Introduction

Accidental swallowing of foreign bodies is com-
mon, but it rarely causes severe complications. 
Esophageal penetration caused by the acciden-
tal swallowing of foreign bodies is especially 
unusual, with a reported incidence from 1% to 
4% [1]. Of various foreign bodies, fish bones are 
the most common (60%), and they can cause 
severe complications, such as aortoesopha-
geal fistula (AEF), more easily. In a series of 
2394 cases of accidental swallowing of foreign 
bodies reported in Hong Kong, perforation 
occurred in 25 cases (1%) and AEFs occurred in 
two cases (0.08%) [2]. Acute AEF is fatal, and 
prompt diagnosis is crucial for treatment. 
Surgical treatment is the main method, but 
often the outcome is not satisfactory with surgi-
cal trauma [3]. As a minimally invasive surgery, 
endovascular stent-graft treatment may beco- 
me the main adjunctive treatment after AEF 
caused by accidental swallowing of foreign bod-
ies [4]. 

Case reports

Between January 2010 and September 2015, 
thousands of patients with esophageal foreign 
bodies came to the First Affiliated Hospital, 

College of Medicine, Zhejiang University. Among 
them, 328 patients underwent foreign body 
extraction in the hospital. Moreover, 37/328 
patients were diagnosed with esophageal per-
foration, including three patients with AEF and 
one patient with left atrium perforation. All 
three AEF patients caused by fish bones re- 
ceived endovascular stent-graft treatment to 
prevent hemorrhage. 

The first case was a female patient aged 51 
years old. Sore throat occurred after accidental 
oral intake of a fish bone on January 23, 2015.
Then, persistent substernal pain occurred grad-
ually and became worse after eating, eventually 
becoming unbearable. At the same time, fever 
and chest distress became more and more 
obvious, whereas no hematemesis appeared. 
The junior hospital CT suggested esophageal 
perforation. The patient came to our hospital 
on January 25, 2015. In the emergency ward, 
thoracic aorta CTA showed that a foreign body 
was located in the middle of the esophagus, on 
the fifth thoracic level, and it penetrated into 
artery 3-4 cm (Figure 1A and 1B). However, no 
obvious extravasation and leakage of the con-
trast agent were observed. Considering the 
depth of the fish bone in the thoracic aorta, the 
emergency endovascular stent-graft was plac- 
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ed to prevent hemorrhage and further piercing 
of the artery. Through the right femoral artery, a 
28 × 150 mm stent-graft (Medtronic, Inc, USA) 
was placed in the thoracic aorta. Active bleed-
ing was not detected. Then the surgical repair 
of esophageal rupture was performed immedi-
ately and the fish bone was removed. After the 
operation, WBC and CRP reached 12.9 × 109/L 
and 177.8 mg/L, respectively. The body tem-
perature reached 38.2°C. Tienam plus Teico- 
planin were used as anti-infective therapy for 7 
days. On January 28, 2015, chest CT showed 
pleural effusion and pneumonia, whereas no 

esophageal stricture, no esophageal fistula and 
no bleeding were observed (Figure 3A). WBC 
and CRP dropped to 8.2 × 109/L and 86.3 
mg/L, respectively, on February 4, 2015. Th- 
en, the patient was administered Biapenem 
(TianC). Re-examination of the chest CT showed 
that the absorption of inflammation and no 
short-term complications of surgery were found 
(Figure 3B). The patient was discharged suc-
cessfully on February 11, 2015. No complica-
tions, such as hemorrhage, embolism, or stric-
ture, were observed on one-month follow-up 
and three-month follow-up (Figure 3C).

Figure 1. Thoracic aorta CTA of patient 1, (A) the section of fish bone that penetrated into the aorta; (B) Three-
dimensional reconstruction of the thoracic aorta CTA. Thoracic aorta CTA of patient 2, (C) the section of fish bone 
that penetrated into the aorta; (D) Three-dimensional reconstruction of the thoracic aorta CTA.
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The second patient was a 46-year-old male. 
Chest pain occurred one day after accidental 
oral intake of a fish bone without high fever and 
hematemesis. The junior hospital CT showed a 
foreign body in the esophagus, suggesting eso- 
phageal perforation. The thoracic aorta CTA in 
our emergency ward verified the above diagno-
sis, and CTA showed that a foreign body pene-
trated into the thoracic aorta on the level of 
trachea carina (Figure 1C and 1D). Removal of 
the foreign body under endoscopy may be an 
ideal therapeutic strategy. Unfortunately, noth-
ing was found under endoscopy, which found 

only a 0.3-cm white ulcer 33 cm from the inci-
sors. After discussion, an endovascular stent-
graft was placed to prevent from hemorrh- 
age and improve the safety of the operation. 
Through the right femoral artery, a 28 × 160 
mm stent-graft (LifeTech Scientific Corporation, 
China) was placed in the thoracic aorta, and no 
shadow from the fish bone or extravasation of 
the contrast agent was observed. After stent-
graft placement, the patient was rushed to the 
operating room for surgical repair of the esoph-
ageal rupture. After the operation, temperature 
reached 38.5°C on April 11, 2015. Moreover, 

Figure 2. Thoracic aorta CTA of patient 3, (A) the section of fish bone that penetrated into the aorta; (B) Three-
dimensional reconstruction of the thoracic aorta CTA; (C and D) Reexamination of CT imaging showed the location 
of foreign body after the placement of the endovascular stent-graft.
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Figure 3. In patient 1, (A) on January 28, 2015, chest CT showed pleural effusion and pneumonia; (B) Reexamination of CT on February 4, 2015 showed that the 
absorption of inflammation and no short-term complications of surgery were found; (C) No complications were found on CT imaging on March 4, 2015. Patient 2, 
(D) chest CT showed no inflammation, pleural effusion or expansion of the esophagus on April 20, 2015; In patient 3, (E) chest CT showed atelectasis, pneumonia, 
left pneumothorax and left pleural effusion on November 29, 2015; (F) Reexamination of chest CT showed that pneumothorax and pleural effusion were absorbed 
on December 17, 2015.
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WBC and CRP reached 14.9 × 109/L and 124.2 
mg/L, respectively. Tienam was used for 4 
days. Then, Cefotiam plus Isepamicin were 
used as continuous anti-infection therapy. WBC 
and CRP dropped to 12.6 × 109/L and 19.1 
mg/L, respectively, on April 20, 2015. Chest CT 
showed no inflammation, pleural effusion or 
expansion of the esophagus (Figure 3D). This 
patient was discharged successfully on April 
21, 2015. No complications were found three 
months follow-up.

The third patient was a 33-year-old male. Chest 
and substernal pain occurred 2 days after fish 
bone injury on November 18, 2014. Thoracic 
aorta CTA in the junior hospital showed that the 
foreign body was swelling outward, contacting 
with thoracic aorta 5 cm from cardiac tissue. 
The next day, the patient was transferred to our 
hospital. The thoracic aorta CTA in our emer-
gency ward indicated that the foreign body in 
the esophagus in combination with its close 
association with the artery had penetrated the 
esophageal wall (Figure 2A and 2B). To prevent 
hemorrhage and improve the safety rate with 
the next treatment, the emergency endovascu-
lar stent-graft (28 × 160 mm, LifeTech Scientific 
Corporation, China) was placed on November 
19, 2014. Then, we sought to remove the for-
eign body under endoscopy. However, we did 
not find a fish bone under endoscopy, which 
showed elevated mucosa (0.3-0.4 cm) 40 cm 
from the incisors and no ulcers or erosion 
(November 19, 2014). Reviewing another chest 
CT on November 19, 2014, we still observed a 
foreign body piercing the thoracic aorta (Figure 
2C and 2D). Combining these images, we con-
cluded that the fish bone pierced the esopha-
gus and arrived at the aorta. The next day, sur-
gical repair of the esophageal rupture was con-
ducted and the fish bone was removed suc-
cessfully. The WBC and CRP were 15.8 × 109/L 
and 175.5 mg/L postoperative day, respective-
ly. Temperature reached 39.4°C. Sulperazone 
plus Vancomycin were used for 5 days, and 
then only Sulperazone was used for 14 days. 
WBC and CRP dropped to 7.0 × 109/L and 19.4 
mg/L on November 29, 2015. Chest CT showed 
atelectasis and pneumonia. Left pneumotho-
rax and left pleural effusion were also found. 
No esophageal lesions, esophageal stenosis, 
oresophageal fistula were observed (Figure 
3E). Through continuous anti-infective therapy 
and careful nursing, the patient was discharged 
on December 8, 2015. Reexamining the chest 

CT on December 17, 2015, pneumothorax and 
pleural effusion were absorbed (Figure 3F). In 
addition, esophagography showed that esopha-
geal was unobstructed and contrast leakage 
was found.

All three patients survived until this article was 
written (range: 5 months-10 months).

Comments

AEF caused by a foreign body is rare, and its 
long-term survival rate is very low. Kelly et al 
found that over one hundred cases of AEF sec-
ondary to the ingestion of foreign bodies have 
be undocumented, but only seven have sur-
vived over 12 months [5]. Among survival cas- 
es, two cases used endovascular stent-grafts 
for the first treatment [5, 6]. Our three patients 
had less than 1 year of follow-up, emphasizing 
the need for close follow-up. The long-term 
complications and survival rate should be con-
sidered. In addition, Ctercteko et al reported 
the first successfully cured case of AEF in 1980 
[7]. They occluded the descending aorta and 
sutured the aortic and esophageal fistula 
directly. Although the operation was success-
ful, the risk of complications was still high. 
Burks et al indicated that stent-grafts should 
be considered a temporary measure to achieve 
short-term hemostasis as a bridge to conven-
tional surgery within a few hours or days [8], as 
wounds caused by foreign bodies are always 
associated with contamination and infection. 
Our patients all underwent operations because 
no foreign bodies were seen under endoscopy. 
Therefore, stent-graft treatment in our cases 
was more likely a temporary transition treat-
ment to prevent hemostasis and infection and 
to preclude the fish bone from deeply piercing 
into the artery [9].

We should note that air is released by endos-
copy to fully expose the field of vision. Does 
endoscopy present a risk of air embolism 
through the fistula? Ha et al reported a review 
of 14 cases of air embolism associated with 
gastroscopy [9]. The results showed that the 
main presenting symptoms were neurological 
and respiratory compromise. The main tools 
used for diagnosis were CT and echocardio-
gram. Air embolism is a very rare complication 
and is often overlooked. Our patients did nei-
ther have this symptom nor a diagnostic basis 
for air embolism. 
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In conclusion, if an AEF caused by foreign bod-
ies is diagnosed without shock, severe infec-
tion or other acute life-threatening complica-
tions, it can be initially treated with endovascu-
lar stent-grafting to prevent hemostasis and 
preclude the fish bone from deeply piercing into 
the artery. Subsequently, repair of the esopha-
gus by surgery or endoscopic surgery can be 
carried out more successfully.
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