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Emergent repair of infected aortic aneurysm with

contained rupture using a femoral vein neoaortoiliac

system
Connie C. Shao, MD,a Graeme E. McFarland, MD,b and Adam W. Beck, MD, FACS, DFSVS,b Birmingham, Ala
ABSTRACT
Infected aortic aneurysms are rare but are associated with high morbidity and mortality. Management involves surgical
resection and debridement of the infected aorta and surrounding tissues, arterial reconstruction or bypass, and flap
coverage, followed by long-term antibiotic therapy. Autogenous reconstruction using a neoaortoiliac system (NAIS) is a
durable form of repair with a decreased risk of reinfection. However, NAIS reconstruction is generally thought to be
contraindicated for emergent, but not impending, rupture settings. We present the successful application of NAIS for a
contained rupture of an infected infrarenal aneurysm. Use of the NAIS can provide a more durable option for select
patients. (J Vasc Surg Cases Innov Tech 2021;7:502-5.)
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“Mycotic” aneurysms are mostly caused by primary bac-
terial infection of the arterial wall, resulting in adoption of
the phrase “infected aneurysm.” They are rare, consti-
tuting 1% to 1.8% of aortic aneurysms.1-3 These patients
will often have significant comorbidities, contributing to
the high morbidity and mortality of #40%.4-7

The reference standard for management involves surgi-
cal resection, aggressive debridement of the infected
aorta and/or periaortic tissue, concomitant flap or
omental coverage of the infected field, and in situ or
extra-anatomic arterial reconstruction, followed by
long-term antibiotic therapy.4,5 Reconstruction can be
performed with a cryopreserved allograft,8 a polyester or
polytetrafluoroethylene graft,9 or an autogenous femoral
vein, often referred to as the neoaortoiliac system (NAIS).10

The NAIS is more resistant to infection and aneurysmal
dilatation but the procedure is often time-consuming
and technically demanding. With a mean completion
time of 8 hours,11 the NAIS is generally contraindicated
for emergent settings,12 although its use has been advo-
cated for as an early intervention for impending
rupture.13 However, a two-team approach (femoral
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exploration and aortic dissection) can reduce the opera-
tive time significantly.11 With robust outcomes, use of the
NAIS could benefit select patients with contained
rupture of an infected aneurysm.14

We present the case of a patient with a contained
infrarenal infected aortic aneurysm rupture who under-
went emergent NAIS. The patient provided written
informed consent for the report of his case details and
images.

CASE REPORT
A 74-year-old man with type 2 diabetes mellitus had pre-

sented to an outside emergency department after experiencing

vague abdominal and lower back pain for 1 week. He was hemo-

dynamically stable, with laboratory test results notable for leuko-

cytosis with a white blood cell count of 25 � 109/L with a left

shift. He had recently traveled to Mexico, where he and his fam-

ily had experienced dyspepsia and upper gastrointestinal

discomfort, without fever, chills, or lower gastrointestinal con-

cerns. Two weeks before, he had developed a sore throat that

had resolved with a 2-week course of oral antibiotics. He under-

went magnetic resonance imaging for back pain, which showed

findings concerning for an aortic aneurysm. A subsequent

computed tomography (CT) scan revealed a contained infrare-

nal aortic aneurysm rupture (Fig 1), concerning for an infectious

etiology. He was transferred to our emergency department

3 hours later and vancomycin and piperacillin-tazobactam

were started after blood was taken for culturing. Given his he-

modynamic stability, otherwise good health, and the need for

a durable repair, autogenous NAIS reconstruction was per-

formed 2 hours later to minimize the risk of conduit reinfection

postoperatively.

Deep vein imaging with ultrasound was performed by the oper-

ating surgeons during the operating room preparation process to

confirm the presence of a suitable vein. Using a two-team

approach, the abdomen was explored and the right femoral

vein was harvested as described by Clagett et al,10 once the
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Fig 1. Left, Computed tomography (CT) scan showing infrarenal saccular infected aneurysm with a significant
burden of infection (associated stranding highlighted by red arrows). The stranding corresponded to grossly
infected tissue at surgery, which was debrided in its entirety, along with the aorta. Right, An illustration of the
findings.

Fig 2. Left, Computed tomography scan showing neoaortoiliac system (NAIS) segment with associated
stranding and surgical clips 2 weeks after repair. Right, Illustration of the NAIS.
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length needed was known from the abdominal exploration.

Extensive retroperitoneal infection below the renal arteries had

spread into the common iliac arteries (Fig 1). Circumferential

dissection was begun at the suprarenal aorta in anticipation of

the potential for poor local tissue durability. From the gross

external evaluation and CT imaging of the aorta without evidence

of apparent infection at the renal arteries (ie, the absence of

stranding, pseudoaneurysm, intimal disruption), an infrarenal

aortic clamp was placed. The aorta and periaortic tissue were

widely debrided down to, and including, the common iliac ar-

teries to prevent conduit reinfection. The retroperitoneal tissues
were debrided to the spine without evidence of active discitis

or osteomyelitis. The femoral vein graft was sewn end-to-end to

the aorta proximally and the right common iliac artery distally.

A Y-configuration graft conduit to the distal left common iliac ar-

tery was created with the residual vein (Fig 2). An omental flap

was created and wrapped around the reconstruction. The thigh

wound was copiously irrigated and closed separately to reduce

cross-contamination. Biphasic Doppler signals were present in

both feet. The completion time was 3 hours, as it was a primary

aortic operation, although the inflammation and adhesion of

the infected aorta created additional challenges.



Fig 3. Computed tomography scan showing neoaortoiliac
system (NAIS) segment 2 months after repair.

Fig 4. Computed tomography angiogram showing a stable
neoaortoiliac system (NAIS) repair at 14 months post-
operatively. Scatter artifact from the surgical clips obscured
the distal reconstruction. No stenosis was present on
ultrasound.
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After one planned abdominal washout and debridement of a

small amount of residual infected tissue, the patient was extu-

bated on postoperative day 2. He remained in the intensive

care unit for 1 week for close monitoring. His lower extremities

were elevated while in bed with a compressive bandage wrap-

ping on the donor leg, which was transitioned to thigh-high

compression stockings during the hospital stay and after

discharge. The admission and intraoperative blood cultures

grew group A streptococcus. Repeat blood cultures from post-

operative day 3 were negative, and transthoracic echocardiogra-

phy showed no valvular vegetations. Once speciation had been

completed, the antibiotic therapy was narrowed to 6 weeks to-

tal of intravenous ceftriaxone alone if the imaging and clinical

findings demonstrated no concern for further infection. Given

the lack of foreign conduit material, long-term suppressive ther-

apy was not indicated. Repeat imaging studies at 2 weeks

showed minimal stranding in the omentum around the aortic

reconstruction (Fig 2). Because of prolonged ileus, the patient

was discharged home on postoperative day 17 and prescribed

fitted thigh-high stockings until the swelling had subsided,

81 mg of aspirin daily, and continued intravenous antibiotics.

He followed up with the infectious disease department 1 month

later and was transitioned to oral amoxicillin. He followed up

with the vascular surgery department 1 month later. He was

afebrile with well-healed abdominal and right femoral incisions,

intact neurovascular examination findings, and stable imaging

findings (Fig 3). Amoxicillin was discontinued. Six months later

(8 months postoperatively), a follow-up ultrasound examination

showed patent abdominal aorta and iliac arteries with the
largest abdominal aortic diameter at 1.77 � 1.96 cm within the

mid-segment. Six months later (14 months postoperatively),

repeat CT angiography showed a normal graft without an aneu-

rysm, dissection, or stenosis (Fig 4). He was scheduled to follow-

up annually thereafter with duplex ultrasound and ankle

brachial index measurements.

DISCUSSION
Management of infected aortic aneurysms remains

challenging, with high morbidity and mortality.4-7,11-20

The presence of sepsis and/or periaortic infection result
in added complexity, requiring an early diagnosis,
aggressive surgical debridement, and prolonged postop-
erative antibiotic therapy. Fillmore and Valentine15 stud-
ied the single-institution outcomes of 10 patients with
infected aneurysms during a 6-year period. Of the 10
patients, 4 had died of sepsis, and 6 had survived to
discharge after a mean hospitalization of 23 days
followed by extensive rehabilitation.15 Dubois et al12 stud-
ied 44 patients with infected aneurysms involving the
abdominal aorta treated at a single institution.
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In-hospital mortality was 22.7%, and 30-day mortality
was 18.2%.12 The patients had died of in situ graft rupture,
fulminant progression of previously known cancer, respi-
ratory failure, and sepsis. One third of the patients who
had presented with ruptured (free and/or contained)
infected aneurysms had died in the perioperative period
compared with 13% of the patients who had presented
with an intact aneurysm.12

Open (in situ and extra-anatomic) and endovascular
surgical techniques have been described for infected
aortic aneurysm repair. In situ reconstruction has typi-
cally used synthetic conduits, namely a cryopreserved
allograft, with 1-, 2-, and 5-year survival rates of 84%,
76%, and 64%.16 Deep vein in situ replacement for com-
plex aortic problems has been associated with low rates
of reinfection and occlusion.10,17 Extra-anatomic bypass
has been associated with higher complication rates
and should only be considered for patients unsuitable
for in situ revascularization.18

Semba et al19 first reported endovascular stent-graft
use in 1998 for three patients with infected aneurysms.
Endovascular aneurysm repair can be a life-saving bridge
treatment,21 and can be used to successfully treat a
bleeding aortoenteric fistula and infected abdominal
aortic aneurysm.22 Although less invasive, endovascular
graft placement risks reinfection, a devastating compli-
cation in >5% of endovascular aortic repairs, a rate that
could be higher owing to publication bias.23,24 Endog-
rafts can complicate reconstruction, and explantation is
high risk with low (51%) 5-year survival.23 Thus, more du-
rable options should be considered for healthier patients.

CONCLUSIONS
The findings from our case report have demonstrated

that the NAIS can be used in emergent situations for sta-
ble patients who can physiologically tolerate the opera-
tion. A two-team approach can decrease the operative
and, thus, ischemic and anesthetic time. Given the lower
reinfection rate, this procedure should be considered for
otherwise reasonably healthy patients.
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