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Bioprosthetic Transcatheter 
Aortic Valve Replacement Leading 
to Infective Endocarditis With 
Aortic Abscess and Vertebral 
Osteomyelitis
Ivana Choudhury, DO • Nushra Paracha, DO •  
Vladimir Orlov, DO • Asadullah Siddiqui, DO •  
Jason Wentzek, DO • Sandeep A. Gandhi, MD

A 77-year-old man presented to the emergency department 
with bilateral lower extremity weakness. He had a history 
of hypertension and stage 3 chronic kidney disease (CKD). 

He had undergone 4-vessel coronary artery bypass graft surgery 
approximately 4 years previously and bioprosthetic transcathe-
ter aortic valve replacement (TAVR) approximately 2 years 
previously, with no immediate complications. He was on clopi-
dogrel and cilostazol. The patient met the criteria for sepsis, with 
tachycardia (heart rate, 120 beats/min), leukocytosis (white 
blood cell count, 16,600/µL), and an elevated lactate level of 
18.9 mg/dL. Blood cultures, intravenous fluid resuscitation, and 
broad-spectrum antibiotics were ordered.

Clinical examination findings were significant for a grade 2 
systolic murmur auscultated in the second intercostal space, 
along with poor dentition. The examination did not reveal 
Janeway lesions, Roth spots, splinter hemorrhages, or petechiae.

On day 1 of hospitalization, a hemoglobin decrease of 2.0 g/dL 
was noted. Due to the acuity of the drop, an internal bleeding 
source was suspected, most likely gastrointestinal tract hemor-
rhage. A gastroenterology consult was called, and the patient 

was placed on a proton-pump inhibitor drip; however, esoph-
agogastroduodenoscopy and colonoscopy could not be performed 
because of newfound bacteremia.

On hospital day 2, a computed tomography (CT) scan of the 
chest, abdomen, and pelvis was done. An area of a suspicious 
hyperlucency was identified in the thoracic vertebrae, which was 
concerning for osteomyelitis. Magnetic resonance imaging (MRI) 
was ordered for further assessment, the results of which revealed 
acute osteomyelitis and diskitis at the level of T5-T6, focal severe 
canal stenosis without evidence of epidural expansion at T9-T10, 
focal severe canal stenosis at L3-L4 with suggestion of epidural 
expansion, and a small abscess in the left psoas.

Blood cultures in two bottles grew Streptococcus mitis, sensitive 
to ceftriaxone, clindamycin, and erythromycin. Given the patient’s 
history of having undergone TAVR, a transthoracic echocardio-
gram was obtained, which revealed prosthetic valve endocardi-
tis (PVE). A follow-up transesophageal echocardiogram revealed 
an erratically moving echodensity consistent with a vegetation, 
with an adjacent echolucent mass measuring 0.8 × 0.6 cm in the 
descending proximal aorta, suggestive of a descending intra-aor-
tic abscess (Figure). The patient was transferred to a tertiary 
care center to be evaluated by a cardiothoracic surgeon and 
subsequently was lost to follow-up.

DISCUSSION
Transcatheter aortic valve replacement (TAVR) is a treatment 

for severe aortic stenosis; however, PVE is a rare but serious po-
tential complication after TAVR.1 The risk factors for PVE include 
prior infective endocarditis (IE), the presence of a prosthetic valve 
or cardiac hardware/device, and a history of valvular or congeni-
tal heart disease. Noncardiac risk factors such as intravenous drug 
use, indwelling intravenous lines, immunosuppression, or a recent 
dental or surgical procedure must also be considered.2

A transesophageal echocardiogram showed the descend-
ing proximal aorta to have an echolucent mass measuring 
0.8 × 0.6 cm, suggestive of a descending intra-aortic abscess.
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The most common complications of IE include congestive 
heart failure (CHF), pericarditis, septic embolization and peri-
valvular abscess. Perivalvular abscess is a life-threatening condi-
tion associated with an increased risk of systemic embolization 
and death. One study measured the embolization rate in patients 
with IE and found that the patients who had a perivalvular 
abscess were twice as likely to have embolization.3 The presence 

of moderate or severe aortic regurgitation is also associated with 
an increased mortality rate.4

Large vegetation size once had been considered a risk factor 
for perivalvular abscess; however, recent studies have shown no 
correlation between vegetation size and the presence of a peri-
valvular abscess.5,6 Interestingly, patients with congenital bicus-
pid aortic valves appear to be more prone to aortic root abscess-
es, pseudoaneurysms, and aorta cavitary fistulas than those with 
IE involving the tricuspid aortic valve.7

An association has been documented between IE and vertebral 
osteomyelitis (VO). In patients with IE, osteoarticular infections 
tend to involve the axial skeleton.8 Viridans streptococci are the 
organisms most associated with VO in the setting of IE, but it 
can also be caused by Staphylococcus aureus or non-viridans 
Streptococcus species.

Patients with S aureus– and viridans streptococci–induced 
IE were found to have a higher rate of intracardiac abscess.9 
Our patient had IE secondary to S mitis, which is another 
well-known bacterial source of IE. S mitis are gram-positive, 

Table. The Duke Criteria: Major and Minor Criteria11

Major Criteria

IE-positive blood cultures 2 positive blood cultures consistent with IE • Streptococcus bovis
• HACEK organisms
• Staphylococcus aureus 
• Viridians streptococci

2 positive blood cultures drawn 12 h apart

3 positive blood cultures or more than 4 sets of blood cultures, 
drawn 1 h apart

IE-positive echocardiogram Oscillating intracardiac mass

Abscess

New partial breakdown of the prosthetic valve

New valvular regurgitation

Minor Criteria

Intravenous drug use

Preexisting cardiac condition

Fever Temperature >36.7 °C

Vascular manifestations Janeway lesions

Septic pulmonary infarcts

Major arterial emboli

Intracranial hemorrhage

Mycotic aneurysm

Immunologic manifestations Osler nodes

Rheumatoid factor

Roth spots

Glomerulonephritis

Microbiological evidence Positive blood culture that does not meet the standards of major criteria

Abbreviation: HACEK, Haemophilus species, Aggregatibacter actinomycetemcomitans, Cardiobacterium hominis, Eikenella 
corrodens, and Kingella kingae.

TAVR is a treatment for 
severe aortic stenosis; 
however, PVE is a rare but 
serious potential 
complication after TAVR.
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α-hemolytic cocci belonging to the viridans streptococci group, 
which typically colonize the oral cavity and nasopharynx. Our 
patient’s poor dentition was likely the source of the S mitis 
bacteremia due to inflammation and ulceration of the gingiva, 
allowing the bacteria to enter the bloodstream.10

It is important to note that post-TAVR PVE may not present 
with the classic diagnostic signs of the Duke criteria (Table),11 
which have a low sensitivity for PVE.12 While our patient had 
echocardiographic evidence of endocardial involvement, he only 
had 1 set of blood cultures positive for IE. In this case, the 
second set of blood cultures were drawn 48 hours after the 
initiation of broad-spectrum antibiotics. With the lack of vas-
cular or immunologic manifestations, our patient only met 1 
major criterion and 2 minor criteria, classifying this case as 
possible IE according to the Duke criteria. Since the Duke 
criteria are not always met on initial evaluation, clinicians should 
have a high index of suspicion in a patient with a recent TAVR 
who meets sepsis criteria on admission with no immediate source 
of infection.

Our patient was subsequently found to have VO. The asso-
ciation between streptococcal VO and IE has been documented 
in the literature, with the highest association noted to be with 
viridans streptococci.13 VO caused by viridans streptococci has 
a less virulent clinical presentation than VO caused by S aureus; 
however viridans streptococci cause bacteremia more frequent-
ly than group A or B streptococci.10 Non-viridans streptococci 
have been shown to cause VO with a clinical presentation 
similar to VO caused by S aureus. S aureus is the most common 
organism to cause VO, with presenting symptoms of fever, 
neurologic symptoms, and paravertebral abscesses.14 Although 
our patient presented with PVE and associated VO, recent 
studies have shown that patients with IE and associated VO are 
less likely to have a prosthetic valve.

SUMMARY
Our patient’s case was a unique case of IE complicated by an 

aortic root abscess and VO after TAVR. It is imperative to con-
sider the consequences of bacteremia and the results of hema-
togenous spread. Broad-spectrum antibiotics should be initiat-

ed, and the patient closely monitored with inflammatory mark-
er tests and constant reexamination. 

While the incidence of abscess formation at distal sites is low,15 
it should always remain in the differential diagnosis, since the 
course of therapy may need to be drastically altered, and surgi-
cal intervention for abscess removal and tissue debridement may 
be warranted. The difficulties in making an early diagnosis are 
responsible for the residual high mortality in undiagnosed in-
travascular and other distant abscesses,16 despite a course of 
broad-spectrum antibiotics. n 

REFERENCES:
1. Eisen A, Shapira Y, Sagie A, Kornowski R. Infective endocarditis in the tran-

scatheter aortic valve replacement era: comprehensive review of a rare com-
plication. Clin Cardiol. 2012;35(11):E1-E5. doi:10.1002/clc.22052

2. Wang A, Athan E, Pappas PA, et al. Contemporary clinical profile and outcome 
of prosthetic valve endocarditis. JAMA. 2007;297(12):1354-1361. 
doi:10.1001/jama.297.12.1354

3. Kong WKF, Choong CC, Sule JA, Poh KK, Kofidis T. Paravalvular root abscess 
with mycotic pseudoaneurysm. Eur Heart J. 2018;39(41):3751-3752. 
doi:10.1093/eurheartj/ehy416

4. Dujardin KS, Enriquez-Sarano M, Schaff HV, Bailey KR, Seward JB, Tajik AJ. 
Mortality and morbidity of aortic regurgitation in clinical practice: a long-term 
follow-up study. Circulation. 1999;99(14):1851-1857. doi:10.1161/01.cir.99. 
14.1851

5. Naqvi TZ, Boyatt J, Siegel RJ. Predictors of mortality in paravalvular abscess. J 
Am Soc Echocardiogr. 2005;18(12):1404-1408. doi:10.1016/j.echo.2005. 
06.007

6. Baddour LM, Wilson WR, Bayer AS, et al; American Heart Association Com-
mittee on Rheumatic Fever, Endocarditis, and Kawasaki Disease of the 
Council on Cardiovascular Disease in the Young, Council on Clinical Cardiol-
ogy, Council on Cardiovascular Surgery and Anesthesia, and Stroke Council. 
Infective endocarditis in adults: diagnosis, antimicrobial therapy, and man-
agement of complications: a scientific statement for healthcare professionals 
from the American Heart Association. Circulation. 2015;132(15):1435-1486. 
doi:10.1161/CIR.0000000000000296

7. Michelena HI, Katan O, Suri RM, Baddour LM, Enriquez-Sarano M. Incidence 
of infective endocarditis in patients with bicuspid aortic valves in the com-
munity. Mayo Clin Proc. 2016;91(1):122-123. doi:10.1016/j.mayocp.2015. 
10.011

8. Murillo O, Grau I, Gomez-Junyent J, et al. Endocarditis associated with verte-
bral osteomyelitis and septic arthritis of the axial skeleton. Infection. 2018; 
46(2):245-251. doi:10.1007/s15010-018-1121-9

9. Chu VH, Miro JM, Hoen B, et al; International Collaboration on Endocardi-
tis-Prospective Cohort Study Group. Coagulase-negative staphylococcal pros-
thetic valve endocarditis—a contemporary update based on the International 
Collaboration on Endocarditis: prospective cohort study. Heart. 2009;95(7): 
570-576. doi:10.1136/hrt.2008.152975

10. Byrd VS, Nemeth AS. A case of infective endocarditis and spinal epidural ab-
scess caused by Streptococcus mitis bacteremia. Case Rep Infect Dis. 
2017;2017:7289032. doi:10.1155/2017/7289032

11. Topan A, Carstina D, Slavcovici A, Rancea R, Capalneanu R, Lupse M. As-
sesment of the Duke criteria for the diagnosis of infective endocarditis after 
twenty-years. An analysis of 241 cases. Clujul Med. 2015;88(3):321-326. 
doi:10.15386/cjmed-469

12. Harding D, Prendergast B. Advanced imaging improves the diagnosis of in-
fective endocarditis. F1000Res. 2018;7(F1000 Faculty Rev):674. 
doi:10.12688/f1000research.13791.1

13. Murillo O, Roset A, Sobrino B, et al. Streptococcal vertebral osteomyelitis: 
multiple faces of the same disease. Clin Microbiol Infect. 2014;20(1):O33-
O38. doi:10.1111/1469-0691.12302

14. Oh WS, Moon C, Chung JW, et al. Antibiotic treatment of vertebral osteomy-
elitis caused by methicillin-susceptible Staphylococcus aureus: a focus on 
the use of oral β-lactams. Infect Chemother. 2019;51(3):284-294. 
doi:10.3947/ic.2019.51.3.284

15. Fujii T, Kawasaki M, Katayanagi T, et al. A case of an aortic abscess around 
the elephant trunk. Ann Thorac Cardiovasc Surg. 2015;21(6):570-573. 
doi:10.5761/atcs.cr.15-00141

16. Hirschberg H, Bosnes V. C-reactive protein levels in the differential diagnosis 
of brain abscesses. J Neurosurg. 1987;67(3):358-360. doi:10.3171/jns. 
1987.67.3.0358

Our patient’s case was a 
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