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Abstract

BACKGROUND

Infectious common femoral artery pseudoaneurysm caused by Klebsiella
pulmonary infection is a relatively infrequent entity but is potentially life and
limb threatening. The management of infectious pseudoaneurysm remains
controversial.

CASE SUMMARY

We reported a 79-year-old man with previous Klebsiella pneumoniae pulmonary
infection and multiple comorbidities who presented with a progressive pulsate
mass at the right groin and with right lower limb pain. Computed tomography
angiography showed a 6 cm X 6 cm X 9 cm pseudoaneurysm of the right common
femoral artery accompanied by occlusion of the right superficial femoral artery
and deep femoral artery. He underwent endovascular treatment (EVT) with
stent-graft, and etiology of infectious pseudoaneurysm was confirmed. Then, 3-
mo antibiotic therapy was given. One-year follow-up showed the stent-graft was
patent and complete removal of surrounding hematoma.

CONCLUSION

The femoral artery pseudoaneurysm can be caused by Klebsiella pneumoniae
deriving from the pulmonary infection. Moreover, this unusual case highlights the
use of EVT and prolonged antibiotic therapy for infectious pseudoaneurysm.

Key Words: Infectious pseudoaneurysm; Common femoral artery; Klebsiella pneumoniae;
Antibiotic therapy; Endovascular treatment; Case report
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Core Tip: Infectious pseudoaneurysm of the femoral artery is a rare entity that is
potentially life and limb threatening. Common femoral artery (CFA) pseudoaneurysm
caused by Klebsiella pneumoniae has not been reported. We reported a rare infectious
CFA pseudoaneurysm, which was caused by previous pulmonary infection of
Klebsiella pneumoniae. After endovascular treatment (EVT) and long-term antibiotic
therapy, the patient had a good result at the 1-year follow-up. This case demonstrates
common femoral artery pseudoaneurysm can be caused by Klebsiella pneumoniae
deriving from the pulmonary infection. Moreover, it highlights the use of EVT and
prolonged antibiotic therapy for infectious pseudoaneurysm.

Citation: Wang TH, Zhao JC, Huang B, Wang JR, Yuan D. Successful endovascular treatment
with long-term antibiotic therapy for infectious pseudoaneurysm due to Klebsiella pneumoniae:
A case report. World J Clin Cases 2020; 8(24): 6529-6536

URL: https://www.wjgnet.com/2307-8960/full/v8/i24/6529 .htm

DOI: https://dx.doi.org/10.12998/wjcc.v8.i24.6529

INTRODUCTION

Infectious pseudoaneurysm of the femoral artery, accounting for merely 0.8% of all
mycotic aneurysms, is rare and potentially life threatening!. It may be caused either
by direct invasion or less commonly by the hematogenous spread of infectious
organisms to the vessel wallP’l. Staphylococcus aureus and Streptococcus species are the
most common causative pathogens!. Excision, debridement, and surgical
reconstruction of the blood vessels are considered the standard strategy in these
cases””l. However, the clinical conditions of these patients are often critical due to both
acute illness and severe infective comorbidities. The management of infectious femoral
artery pseudoaneurysm remains a challengel*l. Here, we reported a rare case of
common femoral artery (CFA) pseudoaneurysm due to Klebsiella pneumoniae (K.
pneumoniae) pulmonary infection, presenting with acute limb ischemia. The patient
was successfully treated with endovascular treatment (EVT) and long-term antibiotic
therapy.

CASE PRESENTATION

Chief complaints
A 79-year-old man presented to our emergency department with a sudden progressive
mass that occurred at the right groin and with progressive right lower limb pain.

History of present illness

The patient, initially presenting with fever, chills, and dyspnea, was admitted to a local
hospital about 1 mo ago. A chest computed tomography showed pulmonary infection
(Figure 1A), and K. pneumoniae was isolated from the blood and sputum culture, which
was most sensitive to ceftriaxone. No pulsate mass was noted in either groin region,
and all his lower limb pulses were present. After intravenous ceftriaxone (2 g every 12
h) was administered for 7 d, his symptoms rapidly alleviated, and he was discharged.
Two weeks after discharging from the local hospital, without any history of trauma, a
progressive mass suddenly occurred at his right groin accompanied by right lower
limb pain. Ultrasound in a local hospital showed femoral artery pseudoaneurysm, and
he was transferred to our institution immediately.

History of past illness
This patient had a history of alcoholism, was a heavy smoker, and had poorly
controlled diabetes mellitus (DM) and hypertension.

Personal and family history
Unremarkable.
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Figure 1 Findings of chest computed tomography. A: Three weeks before the patient was transferred to our hospital, chest computed tomography showed
pulmonary consolidation and pleural effusion; B: Upon admission to our hospital, chest computed tomography showed that pulmonary infection had alleviated, but
some inflammatory infiltrations were present.

Physical examination

Upon admission, he had a temperature of 39.0 °C, heart rate of 117/min, blood
pressure of 165/95 mmHg, and respiratory rate of 27/min. Physical examination
showed a pulsate mass at his right groin accompanied by cyanosis of the right lower
limb. All pulses of the right lower limb disappeared, and tenderness of the right calf
was detected.

Laboratory examinations

The laboratory test yielded a blood leukocyte count of 18.7 x 10°/L, C-reactive protein
of 186 mg/L, procalcitonin of 0.62 ng/mL, myoglobin of 2300 ng/mL, blood glucose of
16.5 mmol/L, glycated hemoglobin of 9.2%, blood PO?of 55 mmHg, and blood PCO?of
50 mmHg. Repeat blood and sputum cultures were noncontributory. During EVT,
partial hematoma within the pseudoaneurysm was extracted through a catheter for
microbial culture, and K. pneumoniae was isolated, which was most sensitive to
ceftazidime and levofloxacin (Table 1).

Imaging examinations

The chest computed tomography showed that the pulmonary infection had
significantly improved; however, inflammatory infiltration of both lungs was still
present (Figure 1B). Computed tomography angiography (CTA) showed a 6 cm x 6 cm
X 9 cm pseudoaneurysm of the right CFA accompanied by occlusion of the right
superficial femoral artery (SFA) and deep femoral artery (DFA) (Figure 2). The
echocardiogram was unremarkable.

FINAL DIAGNOSIS

The final diagnosis of the presented case is spontaneous CFA pseudoaneurysm due to
K. pneumoniae accompanied by multiple comorbidities.

TREATMENT

Considering the multiple cardiorespiratory comorbidities of this patient, an open
surgical repair (OSR) was not suitable. Because the CFA pseudoaneurysm was
accompanied by severe lower limb ischemia, an emergency EVT with local anesthesia
was performed. Left femoral access was achieved using a pre-close technique
(ProGlide; Abbott Vascular, United States). Intraoperative angiography showed
pseudoaneurysm of the CFA and occlusion of the SFA and DFA (Figure 3A). A little
hematoma within the pseudoaneurysm was extracted through a catheter for microbial
culture. Unfortunately, the compression caused by the pseudoaneurysm prevented the
guidewires from passing through the occlusion lesion. Thus, retrograde access was
achieved at the distal part of the SFA, and a V-18 control guidewire (Boston Scientific)
was passed through the occlusion lesion into the proximal CFA. Then, this guidewire
was manipulated into the antegrade catheter (Figure 3B and 3C). After the pathway
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Table 1 Antimicrobial susceptibility test result of hematoma within the pseudoaneurysm

Breakpoint
Antibiotics Result Sensitivity Method

S R
Ampicillin 232 R MIC <8 232
Ampicillin/sulbactam =32 R MiIC <8 =32
Ticarcillin >128 R MIC <16 >128
Ticacillin/ clavulanic acid 2128 R MIC <16 2128
Piperacillin >128 R MIC <16 >128
Piperacillin/ tazobactam >128 R MIC <16 >128
Cefuroxime 264 R MIC <8 232
Cefazolin > 64 R MIC <2 >8
Cefalotin > 64 R MIC <8 232
Ceftazidime 1 S| MIC <4 216
Ceftazidime/avibatan 21 S K-B 221 <20
Cefotaxime 264 R MiC <1 >4
Ceftriaxone > 64 R MIC <1 >4
Cefepime > 64 R MIC <2 216
Cefpodoxime 28 R MIC <2 28
Aztreonam > 64 R MIC <4 >16
Meropenem 216 R MIC <1 24
Imipenem >16 R MiC <1 >4
Gentamicin 216 R MIC <4 216
Amikacin > 64 R MIC <16 > 64
Ciprofloxacin 22 R MIC <0.25 21
Levofloxacin 0.25 S MIC <05 =2
Moxifloxacin 1 S MIC <1 >4
Cotrimoxazole 216 R MIC <2 >4
Polymyxin B 1 S| MIC <1 >4
Tetracycline 4 S) MIC <4 >16
Tigecycline 2 S MIC <2 28

K-B: Kirby-Bauer technique; MIC: Minimal inhibitory concentration; R: Resistant; S: Sensitive.

was established, two Viabahn (Gore, Flagstaff, United States) stent-grafts (8 mm x 100
mm and 8 mm X 50 mm) were deployed. Final angiography showed that the
stent-grafts and distal SFA were patent without any endoleaks (Figure 3D).

When the patient was transferred to our hospital, empirical antibiotic therapy with
intravenous ceftriaxone (2 g every 12 h) was given for suspicious infectious
pseudoaneurysm. Then, the antibiotic was switched to intravenous ceftazidime (2 g
every 8 h) according to the microbial culture of the hematoma in the pseudoaneurysm.
After 14 d of antibiotic therapy with intravenous ceftazidime, this patient was
discharged, and antibiotics were switched to oral levofloxacin (0.5 g/d) for 3 mo.

OUTCOME AND FOLLOW-UP

The postoperative course was uneventful. Bilateral dorsalis pedis could be palpated.
Repeat blood cultures were negative, and no complications occurred. One month after
hospital discharge, the inguinal mass disappeared. CTA at the 1-year follow-up
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Figure 2 Preoperative computed tomography angiography. A: A pseudoaneurysm of the common femoral artery compressed its distal outflow tract
(orange arrow); B: Occlusion of the superficial femoral artery and deep femoral artery.

Figure 3 Intraoperative digital subtraction angiography. A: Guidewires cannot pass through the occlusion lesion; B: Retrograde access was achieved at

the superficial femoral artery; C: Pathway was established via the “SAFARI” technique; D: After stent-grafts were deployed, the stent-grafts and distal outflow tract
were patent without any endoleaks.

showed that the previous hematoma was absorbed; the stent-graft and outflow tract
were patent without any endoleaks (Figure 4). The timeline of the patient’s treatment
is outlined in Figure 5.

DISCUSSION

Infectious pseudoaneurysms are characterized by the destruction of the artery wall via
an infectious process and are associated with significant morbidity and mortality!..
The etiology of infectious pseudoaneurysm has been changing with septic emboli of
endocarditis being the most common cause of arterial trauma in the post-antibiotic
period. The less common cause is circulating organisms directly infecting the arterial
walls as in cases of bacteremia. The risk factors for infectious pseudoaneurysm include
underlying arterial pathologies, such as atherosclerotic disease and endothelial cell
dysfunction”*l. These factors can disrupt the integrity of the vessel wall; moreover,
they will hasten the destruction of the intima and media layers by infectious
organisms!’. Potential predisposing conditions include malignancy, DM, an immune-
compromised state, and severe comorbidities”. Although infectious pseudoaneurysm
caused by bacteremia is a rare entity, a few authors had reported aortic pseudo-
aneurysm caused by pulmonary infection’. The infected sites varied considerably.
Because of hemodynamics, the arterial bifurcation may be invaded by circulating
organisms’l. Therefore, CFA can be affected by circulating organisms during
bacteremia in certain cases.
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Figure 4 Computed tomography angiography at the 1-year follow-up. A: Stent-grafts were patent without any endoleaks; B and C: The previous
surrounding hematoma was completely absorbed.

Jaishideng®

Numerous organisms, including Staphylococcus aureus (30% of all cases), other
Streptococcus species (14%), and Salmonella (10%), may cause infectious
pseudoaneurysmsl. K. pneumoniae is a normal flora of the human mouth and intestine.
The various clinical manifestations of K. pneumoniae include pneumonia, intra-
abdominal infection, bacteremia, and soft tissue infection”'’l. However, pseudoa-
neurysm caused by K. pneumoniae is rare. DM is the most common risk factor in K.
pneumoniae pseudoaneurysm, which exists in most reported casesl’. Some authors
reported K. pneumoniae-associated thoracic or abdominal aortic pseudoaneurysm but
not K. pneumoniae-associated femoral artery pseudoaneurysm'l. In our case, the
patient had a history of bacteremia caused by K. prneumoniae pneumonia accompanied
by DM, atherosclerosis, and multiple severe comorbidities. Moreover, K. pneumoniae
was isolated from the hematoma within the pseudoaneurysm. All evidence
demonstrated that this CFA pseudoaneurysm was caused by K. pneumoniae derived
from the pulmonary infection.

Treatment of infectious pseudoaneurysm is a perpetual challenge”. OSR requires
radical debridement with excision of all the infected arterial segments and
surrounding tissues, followed by ligation of the affected artery or revascularization
with synthetic or autologous graft!"l. Given the possibility of severe limb ischemia
with ligation alone, revascularization is universally accepted as the foundation of
treatment”.. However, in situ reconstruction with synthetic or autologous graft leaves
the patient susceptible to infection of the new graft, while the extra-anatomic
reconstruction requires complex operations to restore the natural direction of blood
flow"”. Moreover, hemorrhage-associated complications caused by OSR and the
invasive approach may increase the likelihood of mortality. Compared with OSR,
exclusion with covered stent-graft is a minimally invasive procedure!"*l. Obviously, a
case for EVT for a high-risk surgical candidate with a CFA pseudoaneurysm could be
madel’. Our patient had multiple severe comorbidities and was in a poor general
condition. Therefore, EVT was a reasonable choice for this patient.

Endovascular exclusion of the infectious CFA pseudoaneurysm has been described,
especially in patients not fit for a risky OSR or as a bridge therapy until definitive
surgery™>l. However, placement of a stent-graft into an infected environment is not
appropriate. EVT of infectious pseudoaneurysm has shown complications of 20.0%
and early mortality of 5.5%, which are higher than the incidence of complications and
early mortality associated with OSRP. The management of the DFA is also a challenge
for CFA pseudoaneurysm in bifurcated lesions as it may cause persistent bleeding for
retrograde perfusion from the DFA. Some authors described coil embolization of the
DFA, and although technically feasible, it increases the possibility of subsequent
abscess formation. Fortunately, the original part of the DFA of this patient had
already occluded, which did not require additional dispose for the DFA. Moreover, the
compression of the pseudoaneurysm may cause distal outflow tract distortion and
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Figure 5 Timeline of the treatment. CFA: Common femoral artery; CTA: Computed tomography angiography.
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occlusion, which make EVT challenging. The retrograde access can assist in
establishing the pathway of EVT. This technique has been widely used in peripheral
artery diseases and can also be a reasonable choice for EVT in CFA pseudoaneurysm
with distal artery occlusion!'>".

Empirical antibiotics should be initiated immediately after the diagnosis of
infectious pseudoaneurysm. Subsequently, the antibiotics should be changed
according to the results of susceptibility testing”. Microbiological diagnosis is crucial
as a guide in the management of the condition. The specimen of a pseudoaneurysm is
difficult to obtain during EVT, which may make the etiology diagnosis difficult!’l. In
our case, we extracted the blood from the pseudoaneurysm for microbial culture. This
method is feasible for determining the specific organism involved in infectious
pseudoaneurysm.
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The period of antibiotic therapy is controversial”’l. A 2-wk treatment course for
primary K. pneumoniae bacteremia would be optimal. The antibiotic course of our
patient was inadequate in his first pulmonary infection, which resulted in infectious
CFA pseudoaneurysm. During the second episode of K. pneumoniae infection, a longer
antibiotic course was recommended. Moreover, the persistence of an organism after
EVT of infectious pseudoaneurysm requires prolonged antibiotic therapy as a
stent-graft is used. Some reports indicated that at least 2 wk of intravenous
antimicrobial therapy was needed, followed by administration of oral antibiotics for 6
wk or longer for patients undergoing EVT for infectious pseudoaneurysmt>. Our
patient had a good long-term result with subsequent prolonged and continued
antibiotic therapy after EVT.

CONCLUSION

Infectious CFA pseudoaneurysm caused by K. pneumoniae pulmonary infection is a
rare clinical entity and is usually associated with multiple comorbidities. Our case
demonstrates an endovascular solution to this challenging and lethal disease process
as a suitable alternative to traditional OSR. Prompt pathogen diagnosis and continued
antibiotic therapy are also crucial in patients with infectious pseudoaneurysm
undergoing EVT.
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