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Case Report

Unexpected thoracic endograft infection following a
colorectal procedure
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Abstract

Infection of endovascular stent-grafts is a severe complication, but not often reported. We report herein a case of a 61-year-old man presented with pneumonia-like
symptoms 24 days after receiving laparoscopic resection of stage 1 sigmoid cancer. Acute pneumonitis and cancer recurrence were excluded on Ga-67 citrate imaging.
An infected endovascular graft of the aortic arch, which had been placed 4 months previously, was depicted scintigraphically. Due to multiple comorbidities, the patient
underwent decortications via video-assisted thoracic surgery plus aggressive drainage. The symptoms settled and the patient was discharged on oral levofloxacin after
intravenous treatment with erzapenem and teicoplanin for six weeks. This report fuels the belief that subclinical bacteremia associated with various procedures may incur
bacterial seeding on the preexisting endovascular devices, and causes secondary prosthetic infection. In selected cases such as ours, prosthetic graft preservation may

provide a definite treatment. Continued awareness of potential septic complications in patients treating with an endovascular grafting is needed.

Introduction

Is not often reported [1,2], and remains a major diagnostic
and therapeutic challenge [3]. With the expansion of endovascular
procedures and increasing use of endografts and stents, infection
deserves special attention [4]. The incidence of aortic stent-graft
infection is 0.5 to 1%, and untreated stent-graft infection can result
in generalized sepsis and death [5]. Previous studies report that
endografts would be more prone to bacterial contamination because of
their placement in the vascular lumen [4]. Other sources of infection
include perioperative contamination, remote site infection, mechanical
erosion [2] and blood stream septicemia [6]. Complete graft removal
including the debridement of infectious perigraft tissue is the preferred
treatment [1]. Conservative treatment should be the only option for
selected patients with high surgical risk [4].

Case report

A 61-year-old man, who had a laparoscopic anterior resection for
a stage 1 sigmoid adenocarcinoma (pT2NOMO) 24 days ago, presented
initially with spiking fevers up to 40°C and productive cough in the
last 2 days. He had several comorbidities including diabetes mellitus,
hypertension, emphysema, coronary arterial disease and gastric ulcer.
Four months previously he had also undergone an endovascular repair
with aortic-bi-carotid bypass grafting for an aortic arch aneurysm
(Figure 1A) and an uneventful postoperative course.

Contrast-enhanced CT (Figure 1B) showed perihilar infiltration,
mild bilateral pleural effusion with partial atelectasis of the left lower
lobe of the lung, small opacity of right middle lung field, and some
fluid collection around the descending aorta post thoracic aortic stent
insertion. No sign of endoleak or cancer recurrence. Microbiological
cultures of blood yielded Klebsiella pneumoniae. Based on septic
manifestations, the patient was treated with cefuroxime empirically for
suspicion of Klebsiella pneumoniae pneumonia, and he experienced
transient improvement.

Two weeks after, the patient returned to the hospital with persistent
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fever and cough. On examination, he was pyrexial at 38.3°C and BP
130/68 mmHg. Leukocytosis (13400/mm® with 85% of neutrophils),
C-reactive protein rising (20.52 mg/dl), anemia (Hgb 8.3 mg/dl) and
mild proteinuria were evident. Blood cultures and antigen study for
influenza A and influenza B were negative. Ga-67 scan (Figure 2A)
performed for cancer surveillance was notable for pathologic activity
from the ascending aorta to proximal descending aorta, corresponding
to the stent site. Acute pneumonitis and cancer recurrence were
scintigraphically excluded. Under the impression of endograft
infection, intravenous ertapenem (1 gm/day) was commenced.

Due to the poor clinical state and imminent risk for catastrophic
complications, the patient underwent decortication, drainage and
distal stent reconstruction through video-assisted thoracoscopic
surgery (VATS) subsequently. The procedure was uneventful, and the
pyrexia settled within 24 h after the surgery. Klebsiella pneumoniae
was grown from pus culture, but negative from blood. As guided
by the microbiology cultures, he completed a six-week course of
intravenous antibiotics with ertapenem and teicoplanin. The sepsis
completely resolved and inflammatory markers gradually returned
(Figure 2B). On postoperative day 47, he was discharged on long-term
oral levofloxacin. The patient remained well 4 months after stent-graft
preservation, as did the CT scan appearance (Figure 1D).

Discussion

Presentations of endograft infection can vary from nonspecific
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signs (35.5%) to overt sepsis [4]. Constitutional symptoms reported
are chills and fever, stent-related discomfort, leukocytosis, elevated
inflammatory markers, weight loss, nausea, and anemia [7]. Most
cases (54.9%) of endograft infection occurred more than four months
after the primary procedure [7]. Implicated species in endograft
infections include Staphylococcus, Streptococcus, Propionibacterium
and Enterobacter, with the former two being the most common in
the complication [2]. Risk factors for endovascular graft infection
include advanced age, immunodeficiency, diabetes mellitus, site of
the endovascular procedure, previous pseudoaneurysms, presence of
cancers and subsequent surgeries [2,4]. Perioperative contamination
seems to be the source of early infection. Secondary infection can
occur from hematogenous seeding, or mechanical erosion [2,6].
Having diabetes and known malignancy our patient is predisposed to
asymptomatic bacteremia, which may incur endograft infection. He
presented with vague chest symptoms and his radiographic findings
were inconclusive. Thus, any localized complaint in a patient with a
relevant history of endovascular grafting should raise suspicion of
endograft infection.

There is some evidence that abdominal surgery increases the risk
of endograft infection. Gawenda M et al. reported endograft infection
following a right hemicolectomy for a sigmoid cancer (pT3NOMO),
and speculated that bacteremia developed during the bowel resection
might have led to a late infection [1]. A similar scenario was noted in
our patient who had endograft infection 24 days after a laparoscopic
resection of sigmoid cancer. Development of endograft infection has
also been described in patient following appendectomy [5] or with renal
stone [8]. It is possible that preceding procedures or a consequence
of prior lesions can precipitate subclinical bacteremia and bacterial
seeding. It is noteworthy that Klebsiella pneumoniae was yielded
from blood and pus cultures of our patient. Klebsiella pneumoniae
is abundant in the gut microbiota and an enterobacteriae relevant to
the development of colorectal cancer [9,10]. Nevertheless, we have no
convincing evidence to establish a causal association between colorectal
procedure and becteremia or endograft infection.

The diagnosis of endograft infections remains a major challenge
[3], and is usually based on nonspecific septic findings, supported
by imaging and microbiological investigations of the perigraft
accumulation. However patients are often treated without knowing
the causative organism, because suitable specimens are not obtained
or because antibiotics have been instituted before head [3]. Contrast-
enhanced computed tomography (CT) may show air or fluid
collection in the vicinity of a vascular graft [11]. As illustrated in our
case, to distinguish hematomas, seromas and post-operative reaction
from infected changes may be difficult and may not always provide
definitive evidence of infection by CT scan [3,12]. On the other hand,

Figure 1. Serial computed tomography with sagittal reconstruction. (A) A saccular
aneurysm was noted at the aortic arch (white arrow). (B) Sixteen weeks after endovascular
aneurysm repair for the aneurysm, patient presented with fever and cough. CT depicted
perihilar infiltration, bilateral pleural effusion and perigraft fluid collection (hollow arrow).
(C) Loculated fluid collection with rim enhancement of proximal descending aorta (hollow
arrow) was more appreciated, explaining as an inevitable reaction 2 weeks after distal stent
reconstruction of the aorta. (D) A follow-up CT 4 months after stent-graft preservation and
antibiotic treatment revealed clear improvement.
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Figure 2. Ga-67 citrate whole body scanning. (A) Intense activity from the ascending aorta
(black arrow) to proximal descending aorta (white arrow) in the vicinity of the prosthetic
graft, suggesting graft infection. No active lesions were demonstrable in the lungs or
abdomen. (B) Decortication plus intravenous antibiotics for 6 weeks resulted in remarkable
improvement.

scintigraphic methods, such as Ga-67 citrate scan, F-18 FDG PET
and labeled leukocytes study, are often used in screening of infectious
disorders [13-15]. The importance of the radionuclide uptake pattern,
namely focal uptake, has been pointed out for differential diagnosis of
infectious and non-infectious conditions. In this case, Ga-67 citrate
scan displayed the pathologic activity of the infected graft and excluded
lung infections (Figure 2), better guiding for a diagnosis and further
management.

Treatment of endograft infection follows the precepts of traditional
surgical graft infections with removal of the endovascular material,
debridement, and revascularization [1,4]. Specific antimicrobial
treatment is a vital adjunct to surgical management [3]. Conservative
treatment with abscess drainage and suppressive antibiotic therapy
has been reported; however, it is not largely advocated as the best
therapeutic approach [2]. Nevertheless, Calligaro et al. reported that
complete or partial graft preservation combined with debridement
and aggressive drainage is an acceptable option for treatment of entire
endograft infection in selected patients with prohibitive risks for
total graft excision [16]. These patients require long-term antibiotic
treatment, namely, parenteral antibiotics for 6 weeks, followed by oral
antibiotics for to 6 months [17]. Long-term imaging surveillance is also
needed to ensure any disease progression is appropriately managed.
More recently, prospective cohort studies found that in patients with
infected stent-graft there was no difference in outcome with regard to
vascular graft removal versus graft preservation [18,19]. In selected
cases such as ours, prosthetic graft preservation may provide a definite
treatment.

Prevention of graft infection is a vital concept and perioperative
prophylactic strategies are of utmost importance [20]. Vascular
surgeons should consider performing this type of endovascular
procedure in the operating room environment, instead of the
interventional radiology suite. Prophylactic antibiotics should also
be given to prevent hematogenous bacterial seeding if the patient
requires secondary revision or another unrelated surgery [1]. In fact,
no consensus regarding the exact type and duration of prophylactic
antibiotic use in this situation has been reached yet.

Conclusion

Endovascular graft infection can be challenging to diagnose and is
associated with high mortality even if recognized and managed early.
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CT affords visualization of the structural changes, whereas radionuclide
techniques allow such infections to be displayed on the basis of
physiological changes. Management should follow the principles of
any infected prosthesis adjunct with appropriate antibiotic coverage.
This report highlights an unexpected association of endograft infection
and an uneventful surgery of remote site. The continued awareness of
potential septic complications in patients with a relevant history of
endovascular grafting is needed.
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