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A 53-year-old male who was being followed up by a nephrology department because of type V crescentic glomeru-
lonephritis was admitted with abdominal pain to our clinic. He was diagnosed with abdominal aortic aneurysm
after the examinations. Aortic repair with a tubular graft was performed. Pathological examination of the aneurysm
tissue showed fungal hyphae. We started antifungal chemotherapy with amphotericin B. A separation of the graft
body occurred, and the patient was reoperated on. An excision of the graft, ligation of the aorta, and axillobifemoral
graft by-pass was performed. At the 15" month of his discharge, the patient was readmitted to the emergency room
of our clinic suffering from hematemesis. According to the examinations, an aortoduodenal fistula was diagnosed,
and we performed a partial duodenal resection and end-to-end duodenoduodenostomy. We want to share this
unusual, interesting, and complicated case, operated on several times because of a mycotic aneurysm due to a
fungal infection.

Key Words: Mycotic aortic aneurysm, fungal infections, Aspergillus, axillobifemoral by-pass, aortoduodenal fistula

INTRODUCTION

Mycotic aneurysms of aorta are rarely seen. Furthermore, aneurysms caused by fungiare uncom-
mon (1, 2). The diagnosis may be difficult, because the natural history usually follows an asymptomatic
course. Undiagnosed cases carry a high mortality rate. Treatment includes antibiotherapy and a large
spectrum of surgical procedures, ranging from in situ reconstructions to ligation of aorta and extra-
anatomic by-pass (2-5).

Hereby, we report a case of symptomatic mycotic aortic aneurysm caused by Aspergillus, which was
treated in our department. Therefore, the report covers an issue that is rarely reported in the literature
and a review of the topic.

CASE PRESENTATION

A 53-year-old male who had a 1-week history of left lower extremity and abdominal pain was admit-
ted to the emergency room of the general surgery department. Past medical history did not reveal any
abnormality except a gastric operation because of a perforation 10 years ago and type V crescentic
glomerulonephritis. The patient was under corticosteroid therapy corresponding to his current glo-
merulonephritis in another hospital. Physical examination revealed a pulsatile abdominal mass in the
epigastrium. The right lower extremity distal pulses were palpable, but there was no pulse in the left
femoral, popliteal, and distal arteries. The arterial blood pressure was 110/80 mm-Hg, and the heart rate
was 92/min. Laboratory tests revealed Hct: 33%, Hb: 7.6 g/dL, WBC: 12,300/uL, Plt: 123,000/pL, BUN: 71
mg/dL, creatinine: 2.6 mg/dL, blood glucose: 97 mg/dL, prothrombin time: 13.2 sec., activated partial
thromboplastin time: 42.5 sec., and INR: 1.10. Chest radiography at that time did not reveal any pathol-
ogy. Computerized axial tomography (CT) scan showed an infrarenal aortic aneurysm extending to the
iliac bifurcation and thrombosis of the left iliac artery (Figure 1).The patient was consulted by the radiol-
ogy department and was not considered suitable for endovascular repair regarding his infrarenal aortic
angulation. Informed consent was signed by the patient before surgery. Then, left iliac thrombectomy
and aortic tubular graft reconstruction with a polytetrafluoroethylene (e-PTFE) graft (Goretex) were
carried out. Histopathological examination showed a septated aneurysm wall and branching fungal
hyphae on a neutrophil- and lymphocyte-rich background containing cellular debris consistent with
Aspergillus species (Figure 2a-c). Liposomal amphotericin B (3 mg/kg/d) was added to the treatment.
The patient, who had hypovolemic shock and hemorrhage, was taken to the operating room on the
10" day of his first operation. During the exploration, the proximal graft anastomosis was separated
due to infection. The synthetic graft was excised, the aorta was ligated infrarenally, and axillobifemo-
ral e-PTFE graft by-pass was performed. As methicillin-resistant coagulase-negative staphylococci
was isolated from the excised graft, vancomycin 2x500 mg was added to the current treatment. Af-
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ter the second operation, the patient was transferred to the
nephrology department for antibiotherapy and further glo-
merulonephritis treatment. After the operation, he received
21 days of amphotericin B and 14 days of vancomycin.

At the 15" month of his discharge, the patient was readmitted
to the emergency room suffering from hematemesis. The gas-
troduodenoscopic examination showed diffuse edema at the
second and third part of the duodenum, and a non-bleeding
aortoduodenal fistula was noticed (Figure 3). The explora-
tion revealed a fistula between the second and third part of
the duodenum and a distal aorta stump without any signs of
recurrent infection. Partial duodenum resection, end-to-end
duodenoduodenostomy, and ligation of the aortic fistula were
performed. The patient was discharged 2 weeks after the op-
eration after an uneventful postoperative follow-up. He was
seen at the 1-and 3-month follow-up without any signs of
infection and vascular problems. When the patient failed to
show on the 6-month follow-up, the family was contacted, and
we learned that he died unexpectedly at home.

DISCUSSION

“Mycotic aneurysm” was first described at the end of 19* cen-
tury by Osler (6) for an aneurysm secondary to a fungal infec-
tion; however, today, this terminology is used for any infec-
tious aneurysm (1). Mycotic aneurysms are rare. Usually their
prognosis is asymptomatic. Mycotic aneurysms of the aorta
may result from various infectious organisms or can be a suit-
able environment for many infectious agents (4, 7-9). The most
common isolated pathogens from infected aortic aneurysms
are Salmonella spp. and Staphylococcus spp. (2-5).

(A: HE, 100x; B: PAS, 200x; C: Grocott, 100x)

Figure 2. Septated and branching fungal hyphae on neutrophil- and lymphocyte-rich background conta
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The operative mortality rate of mycotic abdominal aortic an-
eurysms is more than 20%. The mortality rate is even higher
in diffuse para-aortic infections and suprarenal locations of
aneurysmatic dilatations. The antibiotherapy is consequential,
even after successful surgical treatment. The survival after my-
cotic aneurysms is very low when compared to atherosclerotic
aneurysms, reaching only to 50% at 5 years (10). Although the
data regarding this issue are seldom in the literature, there re-
mains a debate of the endovascular approach in this group of
patients. The current approach may be the control of bleeding
with an endovascular graft, followed by definite reconstruc-
tion (3, 11, 12). Therefore, reports on endovascular treatment
of mycotic aneurysms are being seen more commonly recent-
ly (4,7, 8, 13). The mortality rate of endovascular repair (EVAR)
was significantly lower than open surgery (11). If there is no
contraindication, the first choice of intervention should be
EVAR. Regardless of the technique chosen, whether it would
be open or endovascular, antibiotherapy is consequential,
even after successful surgical treatment (4).

There are not too many reports of mycotic aneurysms of As-
pergillus reported in the literature (14-16). As an opportunis-
tic infectious agent, Aspergillus is seen in severe granulocy-
topenic patients, such as patients with acute leukemia and
lymphoma (16). The agents that primarily affect the lungs are
inhaled as spores (17). Although extra-pulmonary affection is
possible, it is very rare that the infection affects the cardiovas-
cular system. Antibiotherapy must be added to the surgical
or endovascular treatment (18). Once there is no macroscopi-
cally infected tissue left, amphotericin must be ordered for at

Figure 3. Aortoduodenal fistula in gastroduodenoscopic
examination in the second and third part of the duodenum
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least 14 days, and the duration may be prolonged in regard to
the clinical status of the patient and the laboratory findings.
However, the patients should be followed up very closely; as
seen in our case, the patients are re-admitted to hospitals with
unexpected complications during the course of the disease.
Although proper interventions were carried out successfully in
our patient, we could not foresee the exact cause of his home
death, which may still be related to an Aspergillus infection.

CONCLUSION

Despite proper and timely interventions in mycotic aneurysms,
unexpected complications and sepsis may lead to the loss of
patients. Therefore, close follow-up is a critical tool in addition
to perfect surgical treatment and adequate antibiotics.

Informed Consent: Written informed consent was obtained from pa-
tient who participated in this case.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - M.A.; Design - M.A,; Supervision -
D.T,; Funding - M.A,; Materials - M.A.; Data Collection and/or Process-
ing - D.T.; Analysis and/or Interpretation - D.T,; Literature Review - D.T,;
Writer - D.T,; Critical Review - M.A.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study has re-
ceived no financial support.

REFERENCES

1. Thompson MW, Sayers RD. Arterial aneurysms. Beard JD, Gaines
PA (Eds) Vascular and Endovascular Surgery. WB Saunders Com-
pany Ltd. London, 1998; 253-285.

2. Piccinato CE, Cherri J, Moriya T. Mycotic aneurysm of the abdomi-
nal aorta. Rev Paul Med 1990; 108: 52-56.

3. Chen IM, Chang HH, Hsu CP, Lai ST, Shih CC. Ten-year experience
with surgical repair of mycotic aortic aneurysms. J Chin Med As-
soc 2005; 68: 265-271. [CrossRef]

4. Ting AC, Cheng SW, Ho P, Poon JT, Tsu JH. Surgical treatment of
infected aneurysms and pseudoaneurysms of the thoracic and
abdominal aorta. Am J Surg 2005; 189: 150-154. [CrossRef]

10.

11.

12.

13.

14.

15.

16.

17.

18.

Jia X, Dong YF, Liu XP, Xiong J, Zhang HP, Guo W. Open and endovas-
cular repair of primary mycotic aortic aneurysms: a 10-year single-
center experience. J Endovasc Ther 2013; 20: 305-310. [CrossRef]
Osler W. The Gulstonian lectures in malignant endocarditis. Br
Med J 1885; 1: 467-470. [CrossRef]

Forbes TL, Harding GE. Endovascular repair of Salmonella-infect-
ed abdominal aortic aneurysms: a word of caution. J Vasc Surg
2006; 44: 198-200. [CrossRef]

Berchtold C, Eibl C, Seelig MH, Jakob P, Schonleben K. Endovascu-
lar treatment and complete regression of an infected abdominal
aortic aneurysm. J Endovasc Ther 2002; 9: 543-548. [CrossRef]
Lee CH, Hsieh HC, Ko PJ, Chou AH, Yu SY. Treatment of infected
abdominal aortic aneurysm caused by Salmonella. Ann Vasc Surg
2014; 28:217-226. [CrossRef]

Noel AA, Gloviczki P, Cherry KJ, Bower TC, Panneton JM, Mozes G, et
al. Ruptured abdominal aortic aneurysms: The excessive mortality
rate of conventional repair. J Vasc Surg 2001; 34: 41-46. [CrossRef]
Fedakar A, Mataraci i, Sasmazel A, Blyiikbayrak F, Aksiit M, Eren
E, et al. Abdominal aort anevrizmasinda elektif ve acil cerrahi
onarim. Turkish J Thorac Cardiovasc Surg 2010; 18: 100-105.

Hsu RB, Tsay YG, Wang SS, Chu SH. Surgical treatment for primary
infected aneurysm of the descending thoracic aorta, abdominal
aorta, and iliac arteries. J Vasc Surg 2002; 36: 746-750. [CrossRef]
van Keulen JW, de Vries JP, Dekker H, Gongalves FB, Moll FL, Ver-
hagen HJ, et al. One-year multicenter results of 100 abdominal
aortic aneurysm patients treated with the Endurant stent graft. J
Vasc Surg 2011; 54: 609-615. [CrossRef]

Ansari MS, Nabi G, Singh |, Hemal AK, Bhan A. Mycotic abdominal
aortic aneurysm: a fatal sequela to concomitant prostatic and re-
nal aspergillosis. Case report and review of the literature. Urol Int
2001; 66: 36-37. [CrossRef]

Smith FC, Rees E, Elliott TS, Shearman CP. A hazard of immuno-
suppression: Aspergillus niger infection of abdominal aortic an-
eurysm. Eur J Vasc Surg 1994; 8: 369-371. [CrossRef]

Silva ME, Malogolowkin MH, Hall TR, Sadeghi AM, Krogstad P. Mycotic
aneurysm of the thoracic aorta due to Aspergillus terreus: case report
and review. Clin Infect Dis 2000; 31: 1144-1148. [CrossRef]

Denning DW. Therapeutic outcome in invasive aspergillosis. Clin
Infect Dis 1996; 23: 608-615. [CrossRef]

Bakoyiannis CN, Georgopoulos SE, Tsekouras NS, Klonaris CN,
Papalambros EL, Bastounis EA. Fungal infection of aortoiliac en-
dograft: a case report and review of the literature. Ann Vasc Surg
2007; 21:228-231. [CrossRef]


http://dx.doi.org/10.1016/S1726-4901(09)70148-0
http://dx.doi.org/10.1016/j.amjsurg.2004.03.020
http://dx.doi.org/10.1583/13-4222MR.1
http://dx.doi.org/10.1136/bmj.1.1264.577
http://dx.doi.org/10.1016/j.jvs.2006.03.002
http://dx.doi.org/10.1583/1545-1550(2002)009<0543:ETACRO>2.0.CO;2
http://dx.doi.org/10.1016/j.avsg.2013.02.021
http://dx.doi.org/10.1067/mva.2001.115604
http://dx.doi.org/10.1067/mva.2002.126557
http://dx.doi.org/10.1016/j.jvs.2011.02.053
http://dx.doi.org/10.1159/000056561
http://dx.doi.org/10.1016/S0950-821X(05)80160-4
http://dx.doi.org/10.1086/317467
http://dx.doi.org/10.1093/clinids/23.3.608
http://dx.doi.org/10.1016/j.avsg.2006.05.005

