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a b s t r a c t

Background: Aortic fistula after esophagectomy is a rare and serious complication. The aims

of this study were to describe the causes of and classify the fistulas.

Materials and methods: Between January 2008 and December 2017, a total of 1018 patients

underwent esophageal resection, mainly for esophageal cancer; aortic fistula after

esophagectomy was diagnosed in four patients. We perform a literature review through a

database search for similar cases. Aortic fistulas may be classified into two types based on

the site at which they occur in relation to the alimentary tract and area of anastomosis.

Type 1 fistula occurs within the area of anastomosis, whereas type 2 fistula occurs above or

below the anastomosis. The risk factors and clinical features associated with aortic fistulas

are described, and comparison between the two types is made.

Results: Through a literature search, 39 cases were identified, of which 26 cases were

classified as type 1, and 13 cases were classified as type 2. Of 13 patients (33.3%) who un-

derwent emergent intervention, seven patients survived. Approximately 76.9% of aortic

fistula were related to anastomotic fistula, which was more prevalent in type 1 aortic fistula

than in type 2 (92% versus 50%, P ¼ 0.005). There was no statistically significant difference in

age, gender, side of thoracotomy, type of anastomosis, the postoperative day the hemor-

rhage occurred, warning hemorrhage, chest pain, or the outcome between the two types of

fistula.

Conclusions: Anastomotic fistula is the primary cause of type 1 aortic fistula after esoph-

agectomy, and early diagnosis and intervention of aortic fistula can improve prognosis.

This classification may be a useful guide in determining the approach for second-stage

alimentary tract reconstruction.

ª 2018 Elsevier Inc. All rights reserved.

Introduction

Aortic fistula is a rare and serious complication after

esophagectomy due to esophageal carcinoma. In 2001,

Molina-Navarro reviewed 23 previously reported cases, and

only one of these patients survived.1 There have been a few

additional published case reports of aortic fistula since 2001,

of which only four patients survived.2-6
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In these published case reports, less attention was paid on

the site of fistula in the alimentary tract, and thus, there was

no unified name for this type of aortic fistula. It was described

as gastroaortic fistula by Molina-Navarro C,1 but Okita R.,

Saramak P., and Ullmann A.S. described it as aortoesophageal

fistula.2,5,7 Furthermore, other case reports used the term

“aortogastric fistula”.4,8 In fact, these cases of aortic fistula

occurred in different sites of the alimentary tract due to

different causes. The study of the survived cases demon-

strates the need for individualized treatment for the different

types of aortic fistula. Thus, it is necessary to classify aortic

fistulas to allow uniformity in reporting and to provide a clear

understanding of the site of the fistula, as this may have an

impact on the choice of further treatment.

Patients and methods

Patient population

From January 2008 to December 2017, a total of 1018 patients

with a diagnosis of esophageal carcinoma underwent esoph-

agectomy in Xiangya Hospital and the First Affiliated Hospital

of Anhui Medical University. The ethics committee approved

this retrospective study and waived the need for individual

consent. We reviewed the clinical and postoperative course of

four (0.39%) patients who developed aortic fistula after sur-

gery. We searched MEDLINE, Web of Science, and Embase

(December 31, 2017) for similar cases with the key words

“AORTIC FISTULA” and “ESOPHAGECTOMY”.

Classification of aortic fistula

Aortic fistulas are classified into two types: type 1 and type 2

(Fig. 1), based on the site at which they occur in relation to the

alimentary tract and area of anastomosis. Type 1 fistulas

occur in the area of anastomosis and are often related to

anastomotic leakage. Type 2 fistulas occur anywhere in the

alimentary tract above or below the anastomosis, such as in

the remnant of esophagus, gastric conduit, colon, and

jejunum.

Statistical analysis

The following data from the patients with aortic fistula were

collected, including age, sex, author and year reported, type of

operation, site of anastomotic fistula, postoperative day that

hemorrhage occurred, window of time from warning signs of

hemorrhage to further massive hematemesis, chest pain,

causes of aortic fistula, and outcome. Furthermore, the rela-

tion between anastomotic fistula and aortic fistula was

analyzed. All the aforementioned indicators were analyzed

between types 1 and 2, especially the risk factors for aortic

fistula. In addition, the survived cases were summarized.

Statistical analyses were performed using SPSS (version 20.0;

IBM Corp, Armonk, NY). For all of the analyses, a P value less

than 0.05 was considered to be statistically significant.

Results

Four patients were diagnosed with aortic fistula after esoph-

agectomy, three men and one woman, ranging in age from 51

to 71 y. Three patients developed anastomotic fistula, and two

of them received the self-expanding stent; however, both

patients died of aortic fistula. Rethoracotomy was mandatory

in the other two patients, due to massive hematemesis; one

patient survived. The four patients are as follows.

Case 1

A 51-y-old man was diagnosed with lower esophageal

squamous-cell carcinoma. A left thoracotomy was performed

successfully, and intrathoracic esophagogastric anastomosis

was performed below the aortic arch using a surgical stapler

(CDH25, Johnson & Johnson). A routine iodine contrast study

performed on postoperative d 9 demonstrated an anastomotic

fistula of approximately 0.5 cm. Conservative treatment

included keeping the chest drainage unobstructed, gastroin-

testinal decompression, acid suppression, intensive nourish-

ment, and infection control. The patient received a self-

expanding stent for the closure of the anastomotic fistula on

postoperative d 15, and the stent resulted in a reduction in the

amount of chest drainage. On d 24, the patient presented with

trivial hematemesis, and hemostatic treatment was given.

Two d later, the patient vomited a small amount of bright

blood, and subsequently died from massive hemorrhage. The

postmortem diagnosis was a gastric-aortic fistula, probably

due to self-expanding stent compression at its inferior margin

(Fig. 2).

Case 2

A 61-y-old man with esophageal squamous-cell carcinoma at

30 cm from the incisors underwent a successful left thora-

cotomy. The same surgical procedure was performed in the

first case. The patient was diagnosed with anastomotic fistula

Fig. 1 e Classification of aortic fistula after esophagectomy

for cancer, based on the site of fistula in the alimentary

tract.
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