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Successful Endovascular
Treatment of an Infected
Aortic Aneurysm Induced
by Klebsiella pneumoniae
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Aortic aneurysms infected by Klebsiella pneumoniae are rarely seen. We describe a 50-year-old
man with infected aortic aneurysm that was successfully treated with endovascular aneurysm
repair (EVAR). Diagnosis was confirmed using blood culture and computed tomography (CT).
Intravenous antibiotics were immediately administered, with improvements in clinical findings
and negative blood cultures before the procedure. Twenty-four months after the procedure,
the patient was stable and serial CT revealed regression of the infected aortic aneurysm. There-
fore, after controlling bacteremia and fever with targeted antibiotic therapy, EVAR can be con-
sidered as an alternative for patients who have serious comorbidities and are ineligible for con-
ventional surgery.
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INTRODUCTION

Infected aortic aneurysm is defined as the infectious destruction of the arterial wall
with the formation of a saccular outpouching lesion that is connected to the arterial lu-
men. It is a rare, life-threatening condition, with an incidence of 0.7-3% among all aor-
tic aneurysms. Untreated or delayed treatment of infected aortic aneurysms often leads
to fulminant sepsis, spontaneous arterial rupture, and death (1, 2).

Traditional treatment option of the infected aortic aneurysm is surgical resection and
debridement of the infected aorta and surrounding tissue, and in situ or extra-anatomi-

cal bypass, followed by long-term antibiotic therapy. However, surgical management is
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associated with high risk and mortality rates (22-36%) (2, 3).

In recent decades, endovascular aortic repair (EVAR) for thoracic or abdominal aortic an-
eurysms has become widespread, with satisfactory results (4). Recent studies have reported
that the endovascular treatments for infected aortic aneurysm are simpler than conventional
treatments and may be effective for long-term prognosis (5). They may be good alternative
treatments for infected aortic aneurysm; nevertheless, placement of an endovascular graft in
an infected field remains a matter of controversy (2, 4).

Therefore, we present a case of a successful endovascular treatment, combined with tar-
geted antibiotic therapy for infected aortic aneurysm induced by Klebsiella pneumoniae
(K. pneumoniae), without complications on long-term follow-up.

CASE REPORT

A 50-year-old man with pancreatic cancer and hepatic metastasis presented to the emer-
gency room with high fever (39.2°C). Laboratory examinations revealed white blood cell
(WBC) count and C-reactive protein (CRP) level elevated at 19.24 X 10°/uL (normal range 4.0-
10.0 X 10%pL) and 21.52 mg/dL (normal concentration < 0.3 mg/dL), respectively. Abdominal
contrast-enhanced computed tomography (CT) revealed a 3.9-cm diameter saccular aneu-
rysm arising from the left lateral aspect of the infrarenal aorta with surrounding thrombus
and periaortic inflammation (Fig. 1A). Based on imaging and the presence of infection, we
made a diagnosis of infected aortic aneurysm. Initially, the patient was treated with empiri-
cal intravenous antibiotics (piperacillin/tazobactam) for 7 days until specific bacterial growth
on blood culture.

EVAR was chosen as the treatment of choice because the patient had a high risk of periop-
erative death and limited life expectancy.

Before endovascular treatment, K. pneumoniae grew on the initial blood culture. The anti-
biotics were changed (ceftriaxone and ciprofloxacin) according to the sensitivity identified
from the preoperative blood culture. Four days later, his body temperature was returned to
normal levels, and the CRP level was markedly decreased. The WBC count normalized after
1 week. Finally, no bacterial growth was detected on numerous follow-up blood cultures dur-
ing specific antibiotic treatments for 12 days (Fig. 1B).

Follow-up CT was performed 2 weeks later to evaluate the infected aortic aneurysm prior
to EVAR. This study revealed that the size of the enhancing portion of the infected aortic an-
eurysm increased from 2.7 cm to 3.9 cm, and shape changed into a more irregular and in-
creased outpouching enhancing lesion at left lateral aspect of infected aortic aneurysm, sug-
gesting impending rupture (Fig. 1C). Immediate endovascular treatment was performed
using a 22 mm diameter and 8 cm length stent graft (Hercules: S&G Biotech Inc. Seongnam,
Korea) (Fig. 1D). The patient had an uneventful operative and postoperative course. An im-
mediate follow-up CT revealed complete isolation of the infected aortic aneurysm with no
signs of complications such as endoleak (Fig. 1E). The patient was treated with postoperative
antibiotics for 2 days without any signs of infection. Twelve-month follow-up CT showed con-
siderable decrease in aortic inflammation with near total isolation and shrinkage of the an-

eurysm. To date, 24 months after endovascular graft implantation, the patient was complete-
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Fig. 1. A50-year-old man with Klebsiella pnemonia induced aortic aneurysm. Primary diagnosis is based on abdominal CT.

A. Initial abdominal enhanced axial CT image shows a 3.9-cm diameter saccular aneurysm (arrow) arising from the left lateral aspect of the in-
frarenal aorta with surrounding thrombus and periaortic inflammation, suggesting an infected aortic aneurysm.

B. Trending chart of the infection markers according to a timeline. CRP, WBC count, and BT are highly elevated on initial examination. Infec-
tion markers markedly decrease after using bacterial-specific antibiotics. Endovascular treatment is administered after normalization of in-
fection markers and absence of bacterial growth on blood culture.

C. The pre-procedure follow-up CT angiogram 2 weeks later demonstrates an increase in the size of the saccular aneurysm and changes in the
shape, suggesting impending rupture (arrow).

D. Abdominal aorta angiography demonstrates contrast pulling to the left side of the infrarenal abdominal aorta (arrow). After implantation of
stent graft including the infected aortic anerusymal site, the anurysm is completely isolated on control angiography.

E. Immediate follow-up CT scan reveals complete isolation of the infected aortic aneurysm with no signs of complications such as endoleak.

F. The follow up CT scan after 24 months of stent graft insertion demonstrates no significant complications associated with the procedure.
*Time when the antibiotic treatment was changed (changed on HD 8).

*Time when the fever was subsided (normalization of BT on HD 12).

*No evidence of bacterial growth on follow-up blood culture and performance of the EVAR on HD 19.

BT = body temperature, CRP = C-reactive protein, CT = computed tomography, EVAR = endovascular aortic repair, HD = hospital days, WBC =
white blood cell

4 BT —* WBC, X 1K/uL —= CRP,mg/dL
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ly asymptomatic with no signs of procedure-related complications such as infection,
aneurysmal growth, endoleak, or graft fracture (Fig. 1F).

DISCUSSION

Several bacterial species are involved in inflammatory processes, the most common being
Staphylococcus aureus (40%), Salmonella (15%), Streptococci (8%), Escherichia coli (7%), and
in some cases, Klebsiella, Haemophilus influenza, and Mycobacterium tuberculosis. As a re-
sult of bacteremia, atheromatous lesions inside the aneurysm may become infected, leading
to necrosis of the aortic wall and subsequent aneurismal rupture. Typical symptoms of infec-
tion include fever, elevated WBC count and CRP level, as well as severe back and abdominal
pain (1, 6). As demonstrated in our case, there were two consecutive preoperative CT scans
taken within the period of 3 weeks, and there was an increase in the sac size, suggesting im-
pending rupture within a short period of time. This is a characteristic of a rapidly enlarging
infected aortic aneurysm. Given that rupture is highly associated with poor prognosis after
endovascular treatment, EVAR should be performed immediately without delay. Short-term
repeated follow-up CT and evaluation of infection parameters (e.g., CRP) are necessary be-
fore performing EVAR (3).

Resection of the infected aorta and in situ graft replacement, together with long-term in-
travenous antibiotic therapy is considered the standard of care (7, 8). Nevertheless, tradition-
al open surgery entails complex techniques and procedures. Therefore, this surgical inter-
vention is associated with high rates of morbidity and mortality. By contrast, endovascular
treatment of infected aortic aneurysm has significant advantages over open surgery in that it
avoids a large incision, full heparinization, extracorporeal circulation, aortic cross-clamping,
interference with respiratory function, and the need for substantial blood transfusion (3). A
systemic review of outcomes after EVAR for infected aortic aneurysm showed that endovas-
cular treatment of infected aortic aneurysm is feasible and it is a durable treatment option
for most patients (2, 7). Nevertheless, the release of the endoprosthesis in the infected area is
controversial and violates general surgical principles; these objections do not pertain to
EVAR. If the infection persists after EVAR, it is likely to produce subsequent irremediable di-
saster. We suggest that EVAR can be performed in selected patients with infected aortic an-
eurysm. First, this type of repair should be considered in patients at high risk for major com-
plications after surgery (e.g., due to age or multiple comorbidities). Second, it could also be
performed in a patient with a ruptured aneurysm as a temporary measure to quickly achieve
hemodynamic stability and as a bridge to subsequent definite surgical treatment (2, 7, 8, 9).

Based on our experience handling the present case, we can propose several explanations
for the successful use of EVAR in infected aortic aneurysms. First, immediate introduction of
broad spectrum antibiotics is required as soon as an infected aortic aneurysm is suspected.
This is usually followed by appropriate antibiotics determined by culture and sensitivity test-
ing, which might eradicate many bacteria. Therefore, many authors suggest that EVAR is fea-
sible when antibiotic suppression has achieved negative blood cultures prior to surgery (2, 3,
5,7, 8). If active infections are evident, there is a high risk of recurrence of infection after the

procedure. Therefore, patients who have extensive infection are preferably excluded from
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endovascular repair. In the present case, the patient had high fever and increased levels of
parameters (e.g., CRP) at the time of operation, suggesting that the patient had an active in-
fection. Therefore, the endovascular option could be performed when the infection was
treated, confirmed by adjustment of fever, CRP, and absence of microbes on blood and tissue
cultures after treatment with antibiotics targeted against K. pneumoniae. Second, prolonged
postoperative antibiotic therapy is also advocated as a key component for success; however,
there is no consensus regarding the optimal duration of antibiotic therapy (9). Most com-
monly, parenteral antibiotics are given for 2 to 8 weeks; however, whether lifelong oral anti-
biotics are necessary is a matter of debate (2, 3, 8). During the 24-month follow-up in our
case, the patient did not report any clinical manifestations, a finding supported by CT. Anti-
biotics were maintained for a short period of 2 days after treatment according to the sugges-
tion of our communicable disease specialist to avoid adverse effects; we have not seen any
sign of graft infection.

Based on our experience with this patient, we propose that EVAR might be an alternative
therapy in selected patients who are not candidates for surgical replacement because of un-
derlying disease when bacteremia and fever are controlled after treatment with targeted an-
tibiotics for 3 weeks during hospitalization. Compared to conventional surgical treatment,
EVAR with appropriate antibiotic therapy is a simpler, less traumatic and more efficient pro-
cedure.
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