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a b s t r a c t 

Infective endocarditis is a life-threatening disease that is associated with a significant risk 

of morbidity and mortality. One of the most serious complications of infective endocarditis 

is perivalvular and aortic root abscess formation. Due to the high propensity for rupture and 

continued spread within the aorta and surrounding organs, surgical management is recom- 

mended and can improve long-term survival. Imaging plays a critical role in diagnosis of 

infective endocarditis and its sequalae. Initial workup includes transthoracic and/or trans- 

esophageal echocardiography, as part of the modified Duke criteria for diagnosing infective 

endocarditis. If paravalvular abscesses are suspected, CTA chest can characterize invasion 

and spread of the abscess. Here, we present a 55-year-old male with recurrent infective 

endocarditis with an aortic root abscess. The abscess was first identified through trans- 

esophageal echocardiography and subsequently confirmed using CTA chest. Surgically, the 

patient required pulmonic and aortic valve replacement along with aortic root reconstruc- 

tion. 
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This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

Abbreviations: CTA, computed tomography angiography; MRI, magnetic resonance imaging; SPECT, single photon emission com- 
puted tomography; TEE, transesophageal echocardiogram; TTE, transthoracic echocardiogram; IE, infective endocarditis; GMS, Grocott’s 
Methenamine Silver. 

✩ Competing Interests: None. 
∗ Corresponding author . 

E-mail address: cathy.kim@hsc.wvu.edu (C. Kim). 
https://doi.org/10.1016/j.radcr.2022.08.011 
1930-0433/© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. This is an open access article under the 
CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

https://doi.org/10.1016/j.radcr.2022.08.011
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:cathy.kim@hsc.wvu.edu
https://doi.org/10.1016/j.radcr.2022.08.011
http://creativecommons.org/licenses/by-nc-nd/4.0/


4194 R a d i o l o g y  C a s e  R e p o r t s  1 7  ( 2 0 2 2 )  4 1 9 3 – 4 1 9 8  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Background 

An abscess involving the aortic root almost exclusively occurs
in the setting of endocarditis [1] . Incidence of infective endo-
carditis is generally between 1.5 and 11.6 cases per 100,000
person-years [2–4] , with incidence of death at 1.42 per 100,000
person-years [5] . Overall, mortality of infective endocarditis is
approximately 25% [6] , including in-hospital mortality (28.9%)
and mortality at 1 year (11.2%) [7] . Risk factors for infec-
tive endocarditis include structural heart disease, prosthetic
valves, implanted cardiac devices, congenital heart disease,
immunosuppressive therapy or diseases, and injection drug
use [6] . 

The microbiological origin of infective endocarditis in-
cludes staphylococcal and streptococcal species in 80% of di-
agnoses made in children and adults [6 ,8] . Important strep-
tococcal species include Viridans Streptococci and Streptococ-
cus gallolyticus , with other causes of infective endocarditis in-
cluding Enterococci, such as Enterococcus faecalis , and Gram-
negative bacilli [9] . Healthcare-associated infective endocardi-
tis is also a concern, leading to rising rates of staphylo-
coccal infections [10–12] . Outside of bacterial origins, in-
fective endocarditis can be the result of Candida and As-
pergillus species [13] , which typically present in a subacute
manner. 

Aortic root abscesses generally require surgical interven-
tion, which has been associated with significantly reduced
morbidity and mortality [3 ,7] . The most common interven-
tions include complete resection/reconstruction of the aor-
tic root abscess through graft placement with a new me-
chanical valve [1 ,14] . Alternatively, in patients where the me-
chanical valve is still functional, it is possible to perform a
valve-sparing technique that only involves resection or recon-
struction of the aortic root [15] . While postsurgical complica-
tions should always be considered, the risk of recurrent infec-
Fig. 1 – Transthoracic echocardiogram (TTE) images centered at t
thickening around the aortic valve, without evidence of extralum
tive endocarditis, as well as complications to the distal aorta,
should be monitored [16] . 

The patient presented is a 55-year-old male with recurrent
infective endocarditis with an aortic root abscess. Surgically,
the patient required pulmonic and aortic valve replacement
along with aortic root reconstruction through the Bentall pro-
cedure (ie, utilizing a mechanical valved conduit to replace the
aortic root [17] ). 

Case report 

We present a 55-year-old male who was admitted to the emer-
gency department for tremors, rigors, and night sweats for a
2–3-month duration. Patient had 60 lbs. weight loss in the prior
year. He denied chest pain, but had worsening dyspnea with
exertion. Past medical history was significant for hyperten-
sion, mixed hyperlipidemia, and endocarditis and a past sur-
gical history of pulmonic (cadaveric, 28 years prior) and aor-
tic (Ross procedure, 28 years prior with mechanical revision 5
years prior) valve replacements. 

Physical exam revealed an afebrile, acutely ill-appearing
man. Because of suspected infective endocarditis, blood
cultures were obtained and transthoracic echocardio-
gram (TTE) and computed tomography angiography (CTA)
chest/abdomen/pelvis performed. Troponin initially 40 ng/mL
and BNP 500 pg/mL. Vancomycin and ceftriaxone empirically
started, and blood cultures grew Enterococcus faecalis . 

TTE revealed trace aortic regurgitation. The aortic prosthe-
sis demonstrated a normal transvalvular gradient for valve
type and size, with no evidence of paravalvular aortic regur-
gitation ( Fig. 1 ). The pulmonic valve revealed evidence of pul-
monic regurgitation. A mobile density was observed on the
pulmonic valve compatible with a vegetation ( Fig. 2 ). Increased
gradient across the pulmonic valve suggested severe steno-
he aortic valve showed mild nonspecific peri-valvular 
inal flow or focal fluid collection. 
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Fig. 2 – Transthoracic echocardiogram (TTE) centered at the pulmonic valve showed a thrombus originating from valve 
surface. 

Fig. 3 – CTA heart morphology axial (A) and coronal (B) images showed an 8 mm × 16 mm soft oval tissue originating from 

the pulmonic valve. Considering the patients presentation this was concerning for infective pulmonic valve endocarditis, 
bland thrombus was another consideration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sis. Transesophageal echocardiogram (TEE) revealed tissue
changes in the aortic paravalvular area, which were concern-
ing for abscess, but could not be clearly delineated. CTA chest
was subsequently performed and revealed an oval thrombus
(8 × 16 mm) at the level of the pulmonary valve ( Figs. 3 A and
B). CTA chest also revealed near circumferential extraluminal
contrast of the aortic root suggesting aortic root abscess, 10
mm thickness × 29 mm craniocaudal ( Figs. 4 A and B). No ex-
traluminal gas or pneumomediastinum was appreciated. 

Following imaging, surgical revision of the pulmonic and
aortic valves was completed. A sternotomy was performed,
aortic root abscess/phlegmon debrided, and double root re-
placement (ie, aortic root replacement with St. Jude valved
graft 23 mm (Bentall procedure) and right ventricular outflow
tract reconstruction with pulmonary homograft 29 mm). The
aortic and pulmonic valves were sent to Pathology, reveal-
ing marked fibrosis, calcification and vegetations, consistent
with infective endocarditis on the pulmonic valve ( Figs. 5 A
and B). Gram and Grocott’s Methenamine Silver (GMS) stain
showed numerous colonies of Gram variable coccal organisms
in the vegetation ( Figs. 6 A and B). The mechanical aortic valve
revealed adherent connective tissue containing fibrin and
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Fig. 4 – CTA heart morphology axial (A-C) shows bileaflet prosthetic aortic valve with circumferential extravascular contrast 
around the aortic root measuring 10 mm in thickness and 29 mm in craniocaudal dimension (yellow arrow). In addition to 

circumferential aortic root thickening (white arrows) measuring 10 mm, suggestive of aortic root abscess with contained 

leak. Filling defect around the prosthetic valve was also present suggesting potential endocarditis (red arrow). No evidence 
of intramural gas. 

Fig. 5 – Excised pulmonic valve homograft showing adherent vegetations. Hematoxylin and eosin stain showing the 
necro-inflammatory vegetations on the pulmonary homograft. 

Fig. 6 – Gram stain highlighting numerous colonies of Gram variable coccal organisms in the vegetation. GMS stain 

highlighting numerous colonies of nonviable coccal organisms in the vegetation. 
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vegetations consistent with history of abscess of the aortic
root. 

Currently, the patient continues to follow with car-
diology and cardiothoracic surgery and is undergoing
cardiac rehabilitation. He has remained afebrile, with-
out rigors or night sweats and was discharged from the
hospital. 

Discussion 

Imaging is pivotal in the diagnosis and management of in-
fective endocarditis and its complications. The major com-
ponents of the modified Duke criteria include 1) bacteremia
by suspected organisms and 2) echocardiographic findings
of valvular vegetations or new regurgitant murmur [18] . In
comparing our patient’s presentation, vegetations on the pul-
monic valve were able to be visualized by TTE, while TEE was
needed to appreciate the aortic root abscess. On echocardiog-
raphy, paravalvular abscesses are likely to appear as areas of
nonhomogeneous perivalvular thickening with hyperechoic
features [19 ,20] . 

The use of CTA can more conclusively define aortic root
and perivalvular abscesses. As in the presented patient, ex-
traluminal contrast provides a marker for abscess forma-
tion, with concurrent inflammatory processes represented
as hypodense thickening, which was difficult to appreciate
using TEE. Other complications from aortic root abscesses
can include phlegmon accumulation and gas locules within
surrounding tissue [21] . Other imaging techniques useful in
aiding management of aortic root abscesses include CT, MRI,
and Gallium-67 SPECT [22] . 

The formation of a paravalvular abscess in the setting of
infective endocarditis ranges from 10% to 30% [23] . While
congenital, structural, and valvular changes to the heart are
considered traditional risk factors for acquiring infective en-
docarditis, these same indices can also predict progression
toward abscess formation. For example, aortic paravalvular
leak, mechanical prosthesis, aortic valve vegetations, and
an undetected organism on blood culture have been associ-
ated with higher likelihood of aortic root abscess formation
[24] . Likewise, prosthetic valve involvement, increasing age,
pulmonary edema, mitral valve vegetation, and paravalvu-
lar complications have been linked to increased in-hospital
mortality [12] . 

Our patient presented with Enterococcus faecalis blood
culture positive infective endocarditis. Enterococcus endo-
carditis is the third leading cause of endocarditis and the
source of infection remains undetermined in the majority
of cases [25] . While genitourinary sources were evaluated in
the current case, through both CT abdomen/pelvis and cys-
toscopy, the source was never determined. Understanding the
microbial origin of infective endocarditis is important in
determining treatment, but may also contribute to under-
standing prognosis, with Staphylococcus aureus infection and
coagulase-negative staphylococcal infection increasing risk
of in-hospital death, while Viridans Streptococci infection de-
creases risk [12] . 
Patient consent 

Consent was obtained for the publication of current case. No
patient identifiers disclosed. 
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