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Abstract 47 

 48 

Background: 49 

Primary aortoenteric fistula is a lethal cause of gastrointestinal bleeding. They mainly 50 

originate from eroding abdominal aortic aneurysms into the intestinal wall. Other known 51 

causes involve malignancies, infection, corpora aliena or radiation therapy. Traditional 52 

treatment consists of resection of the fistula and extra-anatomic reconstruction. In situ repair 53 

and endovascular stenting have offered new therapeutic options in managing this complex 54 

entity. 55 

 56 

Aim: 57 

We present a unique case of primary aortoenteric fistula, most likely due to polymyalgia 58 

rheumatica. In addition we present a systematic review about the current evidence of the 59 

surgical treatment of aortoenteric fistulas.  60 

 61 

Case report: 62 

A 79-year old female presented with a primary aortoenteric fistula. She was known with a 3.9 63 

cm abdominal aortic aneurysm and polymyalgia rheumatica. The initial treatment consisted 64 

of endovascular stenting. Several months later, she presented with persistent inflammation of 65 

the aortic endoprosthesis.  The prosthesis and inflammatory tissue were resected and in situ 66 

reconstruction with autologous superficial femoral vein and omentoplasty was performed.     67 

Two years later, she remains well with no evidence for infection or bleeding. 68 

 69 

Conclusion: 70 

Polymyalgia rheumatica might induce an aortoenteric fistula as in this patient no other 71 

provoking factors were retained. The different therapeutic options all have their advantages 72 

and disadvantages. In line with this case, we suggest an individualized approach for 73 

aortoenteric fistulas. In case of precarious hemodynamical state or life expectancy, 74 

endovascular treatment is indicated. Afterwards, the possibility/necessity of open repair 75 

should be discussed. For stable patients with respectable life expectancy in situ repair with 76 

autologuous vein or rifampicin-soaked prosthesis (adjusted to comorbidities) might be most 77 

appropriate. Extra-anatomic reconstruction, still remains a valuable alternative in older 78 

patients and in the presence of any other local factors hampering in situ reconstruction. 79 

 80 
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1. Introduction 81 

In 1843, Salmon et al. were the first to describe a primary aortoenteric fistula (PAEF).  A 82 

PAEF is an open spontaneous connection between the aorta and a portion of the 83 

gastrointestinal tract. This must be distinguished from a secondary aortoenteric fistula 84 

(SAEF), an aortoenteric fistula that follows vascular surgery.  85 

PAEF’s mainly originate from atherosclerotic abdominal aortic aneurysms (73%). If not, 86 

traumatic or mycotic aneurysms are the second most common etiology. Radiation, infection, 87 

tumours, peptic ulcers, inflammatory bowel disease and ingestion of foreign bodies account 88 

for the remaining 1% [1].  First, we present a unique case of PAEF in which we believe 89 

polymyalgia rheumatica could be a (previously unknown) provoking factor.  90 

Second, we present a summary of the current evidence of the surgical treatment of 91 

aortoenteric fistula. Traditional therapeutic goals of aortoenteric fistula have been to control 92 

haemorrhage, to control infection and to maintain adequate distal perfusion. Traditionally, 93 

these have been achieved through resection of the fistula/infected graft and extra-anatomic 94 

reconstruction [9].  However, due to the high complication ratio, a search was started for 95 

better surgical options. The University of Texas-Houston initiated excision of the fistula with 96 

in situ repair, and more and more surgeons have adopted the broadened indications [6,29]. 97 

Endovascular aortic repair at last offers a minimal invasive treatment to close the fistula and 98 

stop the bleeding [5]. However, placing prostheses in an already infected field without 99 

eradicating the source of infection is against surgical principles. 100 

 101 

2. Case report 102 

November 2012 a 79-year old female presented in a peripheral hospital with melena since 3 103 

days, hematemesis and multiple syncopes. On admission blood pressure was 175/32 mm Hg, 104 

pulse was regular with 81 beats/min, and the peripheral oxygen saturation was 97%. Her 105 

temperature was 36.6°C. Auscultation of the heart and lungs was normal. The abdomen was 106 

soft and non-tender with normal bowel sounds. Palpatio per anum revealed melena. 107 

In her medical history we retained a hysterectomy, a surgical treatment of a lumbar disc 108 

hernia, antinuclear factor-positive polymyalgia rheumatica since 2002, a curatively treated 109 

breast carcinoma in 2004 and a known aneurysm of the abdominal aorta of 3.9 cm.  110 

Her medication consisted of methylprednisolone 8 mg, pantoprazole 40 mg, acetyl cysteine 111 

600 mg and amoxicillin 3x875 mg for a respiratory infection one week before. 112 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

3 

 

Laboratory tests showed hemoglobin levels of 9.6 g/dL, a haematocrit of 32% with a normal 113 

iron state, white blood cells of 15.7x109/L (61% neutrophils) and C-reactive protein of 3.5 114 

mg/dL. A gastroscopy revealed 2 bulbar ulcers but no active source of bleeding.  Coloscopy 115 

showed a lot of fresh blood and clots but no exact localisation of the active bleeding. The CT 116 

abdomen pointed out the known abdominal aortic aneurysm with a maximal diameter of 4.3 117 

cm with a slightly unsharp lining of the wall. Furthermore a small abscess in the posterior 118 

wall and multiple enlarged lymph nodes were noted. No penetrating aortic ulcer was seen. An 119 

infected aneurysm was suggested with suspicion of a PAEF and the patient was referred to a 120 

university hospital. CT angiography showed the infrarenal aortic aneurysm with a small 121 

collection next to the lumen in the proximal left psoas muscle, suggestive of aortitis. 122 

Moreover, a limited dose of contrast was leaking outside of the lumen, suggesting an 123 

aortoenteric fistula. Because of her age, the urgency and her medical history of abdominal 124 

surgery, a percutaneous endovascular aneurysm repair was performed. A postoperative CT 125 

abdomen could not retain any evidence of endoleakage. Hemocultures could not show 126 

bacterial presence. Besides a urinary tract infection, the postoperative course was uneventfull. 127 

For unclear reasons, no antibiotic treatment was started despite the placement of prosthesis in 128 

an infected region. Because of arterial hypertension, amlodipine 10 mg was added to her daily 129 

medication, together with aspirin 80 mg for her cardiovascular risk. She left the hospital two 130 

weeks postoperatively. 131 

 132 

December 2012 she was rehospitalised in the first peripheral hospital due to a dental infection 133 

of tooth 34. Treatment consisted of dental extraction and metronidazol 500 mg for 10 days. A 134 

consultation 10 days later in the peripheral hospital showed full clinical healing with no fever 135 

and a descending C-reactive protein of 2.1 mg/dL.  136 

 137 

At the end of January 2013, she presented at our hospital with persistent fatigueness, weight 138 

loss and dyspnea. There were no signs of a clinical manifestation of polymyalgia rheumatica. 139 

The clinical examination only retained enlarged lymph nodes in the cervical and right axillary 140 

region. Because of the complexity of the story, a hospitalisation was arranged some days later 141 

(first week of February) for full examination. A blood test revealed a hemoglobin level of 9.9 142 

g/dl, a sedimentation rate of 92 mm/h, a mild leucocytosis (10.9 x109/L) with neutrophilic 143 

shift and C-reactive protein of 78 mg/L. An extensive work up was done. PET-CT showed 144 

inflammation of the endograft and surrounding aorta, a mildly hypermetabolic thyroid gland, 145 

a hyperactive zone in the right parotic gland and some reactional lymph nodes. Because of the 146 
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combination of inflammation of the aorta, the thyroid gland and parotic gland, the possibility 147 

of IgG4-associated multifocal sclerosis was investigated. IgG4 antibodies were negative and 148 

an ultrasound of the parotic gland could not retain any signs of parotitis. Hemocultures were 149 

positive for Peptostreptococcus and Streptococcus anginosus. MRI of the aorta confirmed the 150 

inflammation of the aorta. Due to the suspicion of infection of the endoprosthesis, 151 

amoxicillin/clavulanic acid was initiated.  A definitive surgery was only planned in the first 152 

week of March 2013 at the request of the patient. Amoxicillin/clavulanic acid was continued 153 

in the meantime. 154 

In the first week of March 2013 we excised the prosthesis and inflammatory tissue with in situ 155 

reconstruction of the aorta with the autologous superficial femoral vein. The preoperative 156 

abdominal CT is shown in figure 1. An aortoduodenal fistula with a diameter of 3 cm was 157 

seen. There was no presence of abscess in the retroperitoneal tissue or psoas muscle. The 158 

fistula was primarily closed and an omentoplasty was applied. The bacteriological 159 

examination of the resected area showed the presence of Bacteroides pyogenes and 160 

Streptococcus anginosus, sensitive to amoxicillin/clavulanic acid. 161 

The postoperative course was uncomplicated except for a delirium, which was treated with 162 

haloperidol, and a lymphatic leak for which sandostatin and an adapted diet were started. 163 

Amoxicillin/clavulanic acid was continued 2 weeks after surgery. 164 

Two years later, she’s doing well without any signs of reinfection or bleeding. She has almost 165 

regained her exercise tolerance. Postoperative CT imaging 1 year later showed no remaining 166 

periaortic infection and no signs of stenosis of the reversed venous bypass.  167 

 168 

3. Discussion 169 

The precise etiology of the PAEF in this patient remains unclear. Although we do 170 

acknowledge the lack of existing theoretical support, we strongly believe polymyalgia 171 

rheumatica might be key as no other known provoking factor could be retained in her clinical 172 

history, except for a minimal aortic aneurysm of 4cm. And as polymyalgia rheumatica is often 173 

accompanied with giant cell arteritis, this might explain the inflammatory aneurysm. 174 

An alternative pathogenesis could be a mycotic aneurysm. However, during the episode of 175 

active aortoenteric fistula, no bacteremia was found in hemocultures. No penetrating aortic 176 

ulcer was noticed as well.  177 

 178 

 179 

4. Review of the literature 180 
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Methods 181 

The patient provided informed consent for publication of this case report. Concerning the 182 

systematic review, we searched the Pubmed database by the search term ‘aortoenteric fistula’. 183 

The only inclusion criteria were English language and publication between 2000 and 2014. 184 

This resulted in 225 articles [fig. 2]. Seventy-eight articles were excluded based on screening 185 

of the abstracts. Exclusion criteria were: not accessible, arteriogastric or aortoesophageal 186 

fistula, aortobronchial fistula, aortocaval fistula, lack of sufficient data, and other language. 187 

From the residual 147 articles, 20 publications were single- or multiple center non-188 

randomized retrospective studies. We mentioned 13 of them in our review [2-14]. Fourteen 189 

articles were (systematic) reviews of the literature from which 4 were cited in this article 190 

[1,15-17]. Three publications were author’s opinions from which 1 was used in our discussion 191 

[18]. The remaining 110 articles were case reports or case series. We reviewed the single- or 192 

multiple-center retrospective studies and (systematic) reviews of the literature in order to 193 

provide an up-to-date useful synopsis. Screening of the references of the selected articles 194 

resulted in inclusion of another 17 historical important articles [19-34]. 195 

 196 

A summary of the restrospective studies is given in table I en II. We separated the articles 197 

reporting about aortoenteric fistula [Table I] from those concerning aortic (graft) infection 198 

(including a variable percentage of aortoenteric fistula) [Table II].  199 

 200 

Results 201 

Open surgical options 202 

1.  Extra-anatomic reconstruction (EAR) 203 

Regardless of the etiology, traditional therapeutic goals of aortoenteric fistula have been to 204 

control haemorrhage, to control infection, and to maintain adequate distal perfusion. 205 

Traditionally, these have been achieved through resection of the fistula/infected graft and 206 

EAR [9].  This approach had a very high reported mortality rate between 25% and 90%, an 207 

associated major amputation rate varying from 5% to 25%, and an aortic stump disruption 208 

rate of 10% to 50%. Possible explanations for this high morbidity were the prolonged 209 

operative time and extended periods of limb ischemia, which placed significant metabolic 210 

stress on an already seriously ill and weak patient. In 1987, the San Francisco group therefore 211 

showed reduced operative mortality with a staged approach of initial EAR followed 1 to 3 212 

days later by aortoenteric fistula (AEF) repair and graft excision [23,26].   213 
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Seeger and Yeager et al. reported favourable results with this approach for aortic (graft) 214 

infection with 11-13% postoperative mortality, an overall treatment-related mortality of 19%, 215 

82-97% 5-year limb salvage rates and 5-year primary patency rates of 64-73%. The 5-year 216 

secondary patency rates were 100%. They concluded that this staged approach was associated 217 

with acceptable early and long-term outcomes and should remain a primary approach in 218 

selected patients with aortic graft infection [25-26]. It is however important to notice they did 219 

not analyse these data in the subgroup of AEF, where these results are likely less positive. 220 

 221 

Armstrong and Dorigo et al. encouraged this approach specifically for AEF, although they 222 

believed that simultaneous initial EAR and subsequent aortic graft excision (without 223 

repositioning or re-prepping) could be safely accomplished in the absence of hemodynamic 224 

instability. They reported operative mortality rates of 21-26% and 2-year primary patency 225 

rates of 62%. Dorigo et al. even reported a mild advantage for simultaneous intervention in 226 

long-term survival rates [10,21]. Several authors have reported rather similar, although mostly 227 

slightly less favourable, results ever since [9,18,22,24].  228 

 229 

However, there are some important disadvantages compared to in situ reconstruction. First, 230 

the intervention is longer and midterm patency is not as good due to axillofemoral graft 231 

occlusion. This is a late adverse event 6 months to several years later that threatens limb loss. 232 

Second, aortic stump suturing is not always possible when the stump is short, and the risk of 233 

thrombosis ascending towards the renal arteries is compounded by the risk of aortic stump 234 

blowout. Third, blood supply to the pelvis and the left colon is usually compromised 235 

following EAR because it is impossible to revascularise the internal iliac arteries and the 236 

inferior mesenteric artery [6] 237 

 238 

2. In situ reconstruction (ISR) 239 

Even though the results of the conventional treatment gradually ameliorated, the 240 

aforementioned drawbacks of EAR started a quest for a better strategy. Several centers 241 

proposed the total excision of the infected prosthesis and in situ arterial reconstruction with an 242 

infection-resistant graft. The University of Texas- Houston initiated ISR for secondary 243 

aortoenteric fistula (SAEF), and more and more surgeons have adopted the broadened 244 

indications for ISR [6,29]. Several materials, including autogenous veins, cryopreserved 245 

arterial homografts, and rifampicin-bonded, amikacin-loaded, or silver-coated prostheses have 246 
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been used in an attempt to provide the most effective eradication of the infection focus and to 247 

prevent recurrence of any infection [7]. 248 

 249 

2.1 Autologuous vein reconstruction 250 

Nevelsteen et al. published their experiences with in situ aortoiliofemoral reconstruction with 251 

the lower extremity deep veins. The operative mortality was 14%, the overall limb salvage 252 

rate 96%. Infection was cured in all cases. They concluded excision of the deep veins was 253 

well tolerated, at least in the presence of the ipsilateral greater saphenous vein. The deep veins 254 

were resistant to infection, even in the presence of Gram-negative organisms, and the in situ 255 

technique offered optimal results with regard to limb salvage [27]. Clagett et al published 256 

similar findings [28].  257 

However, there are important drawbacks. First of all, the longer operative time can be a 258 

limiting factor for fragile patients and those in life-threatening situations. Secondly, patients 259 

with previous deep vein thrombosis cannot be included for obvious reasons [21].  260 

 261 

2.2 Cryopreserved allograft homografts (CAH) 262 

In 1993, Kieffer et al. reported the successful resurgence of refrigerated allograft replacement 263 

in the management of arterial infections [30]. In the last decade, several authors have 264 

published large studies regarding the use of cryopreserved arterial homografts for aortic 265 

(graft) infection, with satisfying results: operative mortality 2.6-13% and very low incidences 266 

of reoperation [7,12,13]. Kieffer et al. reported higher mortality rates but these results were 267 

mixed with fresh allografts. They concluded fresh allografts and descending thoracic aortic 268 

allografts should be avoided because of the elevated risk of rupture [11]. It is important to 269 

highlight the varying degrees of AEF in their populations. All of the aforementioned studies 270 

except for Bisdas et al. retained the presence of AEF as a poor prognostic factor with 271 

accompanying worse results [7]. Lavigne et al. therefore stated EAR as the preferable 272 

treatment for AEF [12].  273 

A potential disadvantage is the risk of degeneration, which can lead to allograft rupture and 274 

late aortic dilatation [13,19]. Furthermore, their lack of availability in the required length, 275 

diameter, and shape (especially for emergency situations) and higher costs of CAH still 276 

remain major drawbacks [7,19].  277 

 278 

2.3 Prosthetic grafts 279 
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In situ replacement of AEF with a prosthetic graft is another attractive option. It has several 280 

advantages: they are directly available in emergency situations and, importantly, in variable 281 

sizes and types [6]. These types include Dacron-, rifampicin-bonded, amikacin-loaded, or 282 

silver- coated prostheses.  283 

Concerning resistance to infection, contradictory statements are published. Preclinical studies 284 

suggested that rifampicin-bonded prostheses might be resistant to reinfection, but these have 285 

been in vitro rather than in vivo [30].  Clinical results unfortunately reported possible 286 

ineffectiveness of rifampicin-bonded prostheses against more virulent strains of bacteria, such 287 

as MRSA and E. coli and might promote the development of resistant strains of S. 288 

epidermidis [10,19]. Silver-coated prostheses failed to prevent infection in vitro, but some 289 

authors have reported promising results using them [5,19,30,31].  290 

A general disadvantage of prostheses is their risk of graft failure or occlusion [7].  291 

 292 

3. Extra-anatomic reconstruction vs. in situ reconstruction 293 

Recently, several studies have compared EAR and ISR for aortic (graft) infection, including 1 294 

meta-analysis in 2006 [19]. Several authors still preserved EAR as the appropriate treatment 295 

for AEF, especially for frail and older patients [12,24].  Valentine et al. agreed for older 296 

patients, but suggested ISR for younger people with better life expectancies [8].  297 

In 2006 however, the meta-analysis of O’Connor et al. challenged the status of EAR as the 298 

golden standard for SAEF. They made a comparison between in situ reconstruction (with 299 

different materials) and extra-anatomic reconstruction. They proved rifampicin-bonded 300 

prostheses are associated with fewer amputations, conduit failures, and early mortalities than 301 

other treatment modalities for aortic graft infection. Major amputation were: 8% for extra-302 

anatomic reconstruction, 0% for rifampicin-bonded prostheses, 3% for cryopreserved arterial 303 

homografts and 8% for autologuous veins. Surprisingly, however, reinfection was worst for 304 

rifampicin-bonded prostheses and lowest for autogenous veins, followed closely by 305 

cryopreserved allografts. Late mortality was equally lowest for autogenous veins and 306 

cryopreserved allografts. When all outcomes combined were considered, the rank order 307 

favoured any in situ reconstruction options over extra-anatomic by- pass [19].  308 

Since then, several large studies have confirmed the superiority of ISR [2,3,5,6].  Batt et al. 309 

concluded that the most difficult aspect of managing SAEF is selection of the appropriate 310 

treatment for any given patient. They suggested that a patient in a poor but stable condition 311 

first requires a detailed work-up with possible blood transfusion, antibiotics and correction of 312 
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malnutrition. In situ femoropopliteal vein graft replacement might be appropriate for younger 313 

patients with a longer life expectancy and, thus, a higher risk of long-term failure and 314 

reinfection. In situ prosthetic graft replacement on the other hand might fit in emergent cases 315 

and in older and sick patients, due to ease of use, availability and shorter operative time. In 316 

case of severe hemodynamic shock, endovascular repair provides time to treat shock, local 317 

and systemic infection and co-morbidity [3].  318 

 319 

4. Closure of the enteric fistula 320 

Valentine et al. showed that gastrointestinal complications are independent predictors of 321 

death. Therefore, a meticulous approach is indicated. Unlike the vascular approach, there is a 322 

general agreement about the intestinal procedure. Direct intestinal closure can be used if the 323 

defect is small. If the defect is longer or more complex, a segmental resection of the 324 

duodenum should be done to prevent leakage and recurrence of infection [6,8].  325 

 326 

5. Total vs. partial prosthesis excision 327 

Another option to reduce the operative risk is the partial resection of the prosthesis in case of 328 

SAEF. Vollmar et al. reported in 1987 better perioperative mortality if the non-affected 329 

prosthesis was not removed [34]. As Batt et al. already mentioned, instinct suggests total 330 

removal of an infected graft rather than a partial excision to prevent recurrence of infection. 331 

However, a poor patient condition and operative problems including collateral arteries and 332 

limb salvage may suggest removal according to macroscopic appearance. In their multivariate 333 

analysis, limited resection was not correlated with recurrence of infection [3]. However, some 334 

authors challenge these findings [2].  335 

 336 

Endovascular approach 337 

Baril et al. demonstrated that patients, who present with shock, require preoperative 338 

transfusions or need suprarenal aortic control during repair, have a higher associated early 339 

mortality. Under these circumstances, an open procedure might have a lethal impact. 340 

Endovascular aortic repair offers a minimal invasive treatment to close the fistula and stop the 341 

bleeding [5].  342 

Important benefits of endovascular stenting are the avoidance of a large incision, aortic cross 343 

clamping, interference with respiratory function, revascularization, and significant blood loss 344 

[4]. Deshpande et al. were the first to present a successful endovascular treatment of AEF of 345 
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the abdominal aorta [33]. Danneels et al. showed an operative mortality of 0% but a 346 

reinfection ratio of 60% on the long-term. They concluded endovascular surgery provides 347 

time to treat the shock, infection and comorbidity, which creates a better situation to perform 348 

future open repair [20]. This “bridging approach” was also supported by many others [3,8,14].  349 

Baril et al. suggested EVAR might even serve as a palliative measure for patients who 350 

presented with overt sepsis and important comorbidities, when coupled with percutaneous or 351 

open drainage. Furthermore, they noticed nearly all of the endovascular patients could be 352 

discharged home, whereas most patients who underwent open repair required placement in 353 

skilled nursing facilities [9]. 354 

McCarthy et al. supported the endovascular approach but insisted to formally discuss with the 355 

patients (after they have made a full recovery) as to whether they wish to accept the almost 356 

inevitable consequences of late reinfection (should no further intervention be undertaken 357 

electively) or whether they wish to be considered for a definitive secondary open surgical 358 

intervention when they are at their physiological fittest [15]. 359 

The high reinfection ratio was confirmed by Antoniou et al. According to their findings, 360 

persistent/recurrent/new infection or recurrent hemorrhage developed in 44% of the patients, 361 

after a mean follow-up period of 13 months. Signs of infection preoperatively and 362 

complications developed at any time after endovascular treatment were factors associated 363 

with poor outcome. Furthermore, this persistent/recurrent infection group had statistically 364 

significant shorter 30-day and overall survival. Ultimately, they mentioned secondary, as 365 

compared to primary, AEF had an almost threefold increased risk of persistent/recurrent 366 

infection [17].  367 

An interesting approach was presented by Lonn et al. They noticed only 20% of patients 368 

presented by Antoniou et al. received repair of the fistulae tract in addition to the 369 

endovascular repair [17]. They found promising results when the infective component was 370 

treated in an open procedure.  According to them, a staged combination of EVAR treatment 371 

for acute bleeding and aggressive infection treatment with systemic and local antibiotics, 372 

surgical abscess revision and fistula closure might be an option in fragile patients [16]. This 373 

addition was also quoted by other writers [14].  374 

Ultimately, no consensus exists involving the length of postoperative oral antibiotherapy. 375 

Some authors state lifelong suppressive antibiotic therapy is mandatory [9,14,20,32], while 376 

many others suggest oral antibiotics for six to eight weeks [3,17]. 377 

 378 
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AEF: a dynamic approach 379 

To summarize this review of the literature, we propose an individualized approach [Fig. 3].  380 

At first, the state of the presenting patient should be assessed. Key elements in this assessment 381 

are the hemodynamic state and the estimated life expectancy (according to known 382 

comorbities, medical history etc.). If one of these is very limited, an endovascular approach 383 

(mostly with aggressive infectious treatment as previously mentioned by Lonn et al. [16]) is 384 

indicated in order to provide time for further stabilisation or even as a palliative measure. 385 

After the patient has made a full recovery, it is mandatory to discuss with them as to whether 386 

a second definitive open operation should be considered to avoid late reinfection with its 387 

disastrous prognosis or whether this intervention is declined. 388 

If the patient chooses the first, or if the patient presents with a stable hemodynamical state and 389 

respectable life expectancy, an open treatment is indicated. Although fistula/graft removal and 390 

EAR have proven their value, recent insights might suggest in situ repair is favourable in most 391 

situations [3,19]. As previously proposed by Batt et al., In situ femoropopliteal vein graft 392 

replacement might be appropriate for younger patients with a longer life expectancy and, thus, 393 

a higher risk of long-term failure and reinfection. In situ prosthetic graft replacement on the 394 

other hand might fit in emergent cases and in older and sick patients, due to ease of use, 395 

availability and shorter operative time.  Any other local factors hampering ISR (e.g. extended 396 

local cancer) might eventually prefer EAR.  Silver-coated prosthetics might show a valuable 397 

alternative, although further studies are mandatory. 5. Conclusion 398 

AEF remains a potentially lethal entity. A quick and accurate assessment of the presenting 399 

patient is decisive. Key elements in this assessment are the hemodynamic state and the 400 

estimated life expectancy (Figure 3). If one of these is limited, an endovascular approach is 401 

indicated and after full recovery, the possibility/necessity of open repair should be discussed. 402 

ISR with autologuous vein or rifampicin-soaked prosthesis (adjusted to comorbidities) might 403 

be most appropriate for stable patients with respectable life expectancy, although EVAR 404 

remains a reliable therapeutical alternative when contraindications for ISR are present.  405 

We suggest further research concerning this approach. However, we do acknowledge the 406 

practical difficulties herewith, as AEF remains a rare entity. 407 

 408 

Conflicts of interest: none.  409 
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 411 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

13 

 

List of figures and tables 413 

▪ Figure 1: CT abdomen preoperative to in situ reconstruction in March 2013 414 

▪ Figure 2: Visual overview of the articles described in ‘Methods’ 415 

▪ Figure 3: Flow-chart of the suggested surgical approach of AEF 416 
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Table I: Summary of the retrospective studies (aortoenteric fistula) 

 

Aortoenteric 

fistula 
References 

Number of 
patients 

Mean 
follow-up 
in months 
min-max 

In- 
hospital 
mortality 
in % 

min-max 

Duration of 
anti-biotics 
in days 
min-max 

Reinfection 
in % 

min-max 

Primary graft 
patency rate 
in % min max 

Overall survival 
in % min-max 

Comments 

OPEN 
 

6-8, 10, 
12,15,16, 
40,43, 50 

266 10-62.4 18.2-55 4 - 90 9-47 

1 year: 80-

89% 

5 year: 64-

86% 

5 year:  

45-61% 

Very few results 
published about 

survival 

Extra-anatomic 
reconstruction 

6-8,10,12, 

15,16, 40, 
43, 50 

168 10-62.4 18.2-54.6 4 - 90 9-75 

1 year: 80-

89% 

5 year: 64-

86% 

5 year:  

45-61% 
 

In situ 
reconstruction 

6, 7, 10, 
12, 14 

93 41-51 45.7-48 13-90 19.2-27 
1 year: 89% 

3 year: 86% 

5 year:  

45-61% 
Overall survival 
was mixed with 
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5 year: 86% results of EAR 

Endovascular 
7, 8, 15, 
21, 39 

42 15.7-41 0-14 14-lifelong 22-69 / 

1 year: 79% 

2 year:15-

66% 
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Table II: Summary of the retrospective studies (aortic (graft) infection) 

 

 

Aortic 

(graft) 

infection 

Referen-
ces 

Number 
of 

patients 

Mean 
follow-
up 

in months 
min-max 

In-
hospital 
mortality 

in % 
min-max 

Duration 
of anti-
biotics 
in days 
min-max 

Reinfection 
in % 

min-max 

Bleeding 
in % 

min-max 

Primary graft  
patency rate 
in % min-max 

Overall survival 
in % min-max 

Comments 

OPEN REPAIR 

2,3,5,9, 
18-20, 

42,45-49, 
53,54 

961 16-46 6-45 21-180 0-43 0-6 
1 year: 85.6-98% 

5 year: 64-97% 

1 year: 20-84% 

5 year: 10-65% 
 

Extra-anatomic 
reconstruction 

3, 42, 
45, 46 

208 32.3-41 11-45 42-180 2.7-43 1,5-3 
1 year: 85.6-89% 

5 year: 64-78% 
5 year: 10-47%  

Staged 42,45 55 32.3-37 11-16 ?-42 2.7-16 3 
1 year: 85.6% 

5 year: 64% 

74%* 

5 year: 56% 

* Reilly 

et al (42) 

Unstaged 42,46 98 37-41 13-16 <180 10-18 1,5 5 year: 73% 
76%* 

5 year: 47% 

* Reilly 

et al (42) 

In situ 
reconstruction 

2,3,9, 
18-20, 

47,48,53,
54 

707 16-46 6-32 21-90 0-33.3 0-6 
1 year: 89-98% 

5 year: 78-97% 

1 year: 66-84% 

5 year: 51-65% 
 

Prosthesis 53,54 79 16.5-41 8-16.6 21-90 3.7-11.5 / 

1 year: 94% 

2 year: 100%* 

5 year: 89% 

1 year: 84% 

2 year: 85%* 

5 year: 63% 

* Batt 

et al (53) 

Cryopreserved 
arterial 

homografts 
2,9,20 326 27-36 6-9 42-48 12 6 

1 year: 98% 

5 year: 97% 

40-80%* 

1 year: 75% 

5 year: 51% 

* Bisdas, 

Vogt 

et al 

(9,20) 
Autologuous 

vein 
47,48 34 16-22.5 10-14 42 0 0 / 50%  

ENDOVASCULAR 5 21 22 19 lifelong 9.5 9.5 / 76.2% 
Kritpracha 

et al (5) 
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