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Secondary to Culture-Negative Endocarditis
Complicated by Acute Heart Failure
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INTRODUCTION

Culture-negative endocarditis constitutes up to 16% to 18% of pros-
thetic valve endocarditis (PVE) "> and can rarely be complicated by
prosthetic aortic valve (AV) dehiscence. We report the case of a patient
with culture-negative endocarditis affecting a mechanical bileaflet AV
resulting in valve dehiscence, severe paravalvular aortic regurgitation
(AR) and acute left ventricular (LV) failure, complicated by aortic root
homograft pseudoaneurysm. A detailed case report and brief over-
view of dehiscence of prosthetic valves are presented, and the utility
of three-dimensional echocardiography and multimodality imaging
highlighted.

CASE PRESENTATION

A 66-year-old man presented to the emergency department with sud-
den-onset dyspnea and was found to be in heart failure. The patient
had undergone mechanical AV replacement (25-mm On-X bileaflet;
CryolLife, Kennesaw, GA) 1 year prior for severe aortic stenosis
with preserved LV ejection fraction. There was only minor coronary
artery disease on computed tomographic coronary angiography
before valve replacement. Other background medical history
included permanent pacemaker with single right ventricular lead for
complete heart block in the context of permanent atrial fibrillation
and sick sinus syndrome and chronic obstructive pulmonary disease.
His predominant symptom was exertional dyspnea, elicited on mobi-
lizing very short distances. This was associated with atypical nonpleur-
itic right-sided chest pain. However, the patient reported no fevers or
cough. The patient was independent in activities of daily living before
presentation and had a 30-pack-year history of smoking. Medications
at the time of admission were metoprolol 100 mg twice daily, digoxin
250 ug daily, warfarin 3 mg daily at admission (variable dose on the
basis of international normalized ratio), tiotropium/olodaterol two
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puffs in the morning, and salbutamol metered dose inhaler as needed.
On cardiovascular examination, heart rate was 60 beats/min in atrial
fibrillation, blood pressure was 120/40 mm Hg, and respiratory rate
was 28 breaths/min with oxygen saturation of 96% on low-flow ox-
ygen delivered via nasal prongs. The patient was afebrile. There was
a metallic second heart sound, and an ejection systolic murmur was
audible in the aortic area, radiating toward the carotid arteries.
There were bibasal coarse crepitations. No diastolic murmur could
be appreciated. There were no signs of right heart failure (jugular
venous pressure was not elevated, and there was no pitting lower
limb edema or ascites). Twelve-lead electrocardiography showed
rate-controlled atrial fibrillation (not paced) with a left bundle branch
block pattern. Chest radiography showed interstitial pulmonary
edema and no cardiomegaly (Figure 1). Transthoracic echocardiogra-
phy (TTE) revealed mild global LV systolic impairment (biplane LV
ejection fraction 42%; Video 1). The prosthetic valve appeared well
seated with a mild paravalvular leak (Figure 2, Video 2), there was
no other significant valvular dysfunction, and mild pulmonary hyper-
tension was demonstrated, with an estimated right ventricular systolic
pressure of 46 mm Hg.

The patient’s condition deteriorated gradually over 4 days, and he
had a cardiac arrest with pulseless electrical activity and downtime of
30 min before return of spontaneous circulation. There was no pul-
monary embolus on computed tomographic pulmonary angiography.
The patient developed cardiorespiratory failure necessitating intuba-
tion and inotropes (dobutamine and noradrenaline), complicated by
ischemic hepatitis with coagulopathy (international normalized ratio
8.9), and acute renal failure (creatinine 150 umol/L, 90 umol/L at
baseline) with lactic acidosis (lactate 16 mmol/L, pH 7.19). The cause
for acute deterioration was unclear. Inflammatory markers were
raised (white cell count 22.0 x 10°/L, C-reactive protein 150 mg/
L), but the patient was never febrile, and detailed septic screen was
negative. The patient was treated for presumed sepsis with merope-
nem after consultation with the infectious diseases team.

The coagulopathy was corrected, and the patient stabilized with a
new AR murmur heard. Thus, transesophageal echocardiography
(TEE) was performed, which demonstrated rocking of the prosthetic
AV (Figure 3C, Video 3C) with severe eccentric paravalvular AR (dia-
stolic flow reversal in the descending aorta). Three-dimensional acqui-
sition demonstrated dehiscence of the prosthetic valve annulus (or
sewing ring) in the region of the native left coronary cusp (~3 o'clock
to 6 o'clock using the interatrial septum as 12 o’clock) involving 25%
of the circumference (Figures 3A and 3B, Videos 3A and 3B). There
were no obvious vegetations or root abscess. The aortic root was
dilated (42 x 44 mm at the sinuses of Valsalva), the left ventricle
was dilated, and there was moderate to severe biventricular dysfunc-
tion despite inotropes. Antimicrobial treatment was changed to
ceftriaxone and vancomycin for broad-spectrum coverage and moxi-
floxacin, azithromycin, and rifampicin for Mycobacterium spp. The
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VIDEO HIGHLIGHTS

Video 1: TTE on day 1 demonstrating mild global LV systolic
impairment (LV ejection fraction 42%) in the apical four-cham-
ber view.

Video 2:TTE on day | demonstrating a well-seated prosthetic
valve with mild paravalvular leak.

Video 3:(A) TEE with three-dimensional acquisition demon-
strating dehiscence of the aortic annulus in the region of the left
coronary cusp (~3 o'clock to 6 o'clock using the interatrial
septum as 12 o’clock) involving 25% of the circumference.
(B) The resulting paravalvular leak. (C) The rocking prosthesis.
The aortic root was dilated, measuring 42 x 44 mm at the si-
nuses of Valsalva.

Video 4: TTE 3 days postoperatively demonstrated marked
improvement in LV systolic function, and the homograft ap-
peared to function normally with trivial central AR.

Video 5: TEE before repair of homograft pseudoaneurysm
demonstrating flow during systole into the false aneurysm with
systolic collapse of the noncoronary cusp of the AV.

View the video content online at www.cvcasejournal.com.

I

Figure 1 Plain posterior-anterior chest radiograph obtained in
the emergency department on the day of presentation. There
is interstitial pulmonary edema, without evident cardiomegaly.
A permanent pacemaker is in situ with a single right ventricular
lead.

patient proceeded to undergo an urgent redo sternotomy with AV,
root, and ascending aorta replacement with a 24-mm cadaveric
homograft. The surgeon noted that the mechanical prosthesis was
held only by two sutures, and the annulus was largely “liquified” along
the suture line. There was no overt abscess formation. The cause of
dehiscence appeared infectious. Blood and tissue fungal cultures
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Figure 2 Initial transthoracic echocardiogram. The mechanical
AV prosthesis in parasternal long axis view. Early diastole. There
is mild AR. LA, Left atrium.

were negative. Blood and tissue mycobacterial cultures, polymerase
chain reaction, and acid-fast bacilli cultures were negative. Blood
and tissue Legionella nucleic acid test results were similarly negative.
Blood polymerase chain reaction for Bartonella henselae and
Tropheryma whipplei were negative. We performed 16S recombinant
ribonucleic acid gene sequencing using polymerase chain reaction
on AV tissue samples, and similarly this did not identify any pathogen,
including Coxiella burnetii.

Repeat TTE 3 days postoperatively demonstrated marked
improvement in LV systolic function and normal estimated pulmo-
nary artery pressures (35 mm Hg), and the homograft appeared to
function normally with trivial central AR (Figure 4, Video 4). The pa-
tient was discharged | month later on a 6-week course of ceftriaxone
2 g daily intravenously.

The patient underwent cardiac computed tomography | month af-
ter discharge. This showed a false aneurysm anterior to the noncoro-
nary cusp of the homograft extending from the LV outflow tract
(Figure 5). TEE confirmed this and demonstrated flow during systole
into the false aneurysm with systolic collapse of the noncoronary cusp
(Figure 6, Video 5). There was no evidence of reinfection or homo-
graft AV failure. The patient proceeded to undergo bovine patch
repair of the false aneurysm (Figure 7) and had an uncomplicated
postoperative recovery.

DISCUSSION

This case highlights the occurrence of early-onset (within 12 months)
culture-negative endocarditis in the setting of a mechanical AV and
the importance of three-dimensional TEE in both diagnosis and guid-
ance of surgical treatment. In our case, absence of fevers, negative
blood cultures, and early TTE, which did not demonstrate vegetations
with what was considered mild paravalvular leak (severity likely under-
estimated because of the extremely eccentric AR jet, with shadowing
and artifact from the mechanical prosthesis), delayed the diagnosis and
urgent surgical treatment. TEE using three-dimensional echocardiogra-
phy identified severe paravalvular leak and dehiscence of the mechan-
ical prosthesis, including the point of disjunction along the annulus,
which was able to direct surgical treatment. Microbiologic test results
of blood and tissue samples were negative for the usual bacterial path-
ogens, Mycobacterium spp, HACEK organisms, C burnetii, Bartonella
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Figure 3 Transesophageal echocardiogram performed day 14 of admission. Short-axis three-dimensional image in end-systole
showing dehiscence of aortic prosthesis in 3 o’clock to 6 o’clock position (A, B) and resultant paravalvular leak (B). (C) Long-axis
view demonstrating separation of the aortic prosthesis from the aortomitral curtain. The valve is seen rocking (see Video 3C). LA,
Left atrium; mAV, mechanical AV; MV, mitral valve; RA, right atrium.
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Figure 4 Day 3 after excision of mechanical aortic prosthesis
and replacement with an AV homograft. The valve is functioning
normally, with only trivial AR (see Video 4).

spp, and T whipplei. The reason for culture-negative endocarditis may
be because of antibiotic treatment before adequate microbiologic
investigation or, much less likely, noninfective endocarditis. This case
also documents the rare occurrence of a noninfective pseudoaneur-
ysm complicating homograft treatment of early PVE.

PVE has an incidence of 0.3% to 1.2% per patient-year,” and the
risk is similar for both bioprosthetic and mechanical valve replace-
ments.* It accounts for up to one-fifth (20%) of all cases of infective

endocarditis® and is a serious complication of surgical valve replace-
ment, with combined risk for mortality and morbidity ranging from
20% up to 80% for AV endocarditis.">> Most patients die of heart fail-
ure and cardiogenic shock.” The most common organism in PVE
is Staphylococcus aureus (23%), followed by coagulase-negative
Staphylococcus (17%), and health care—associated PVE has been
seen to occur in 37% of patients.” The clinical presentation of PVE
can be atypical and more difficult to diagnose than native valve endo-
carditis.® Positive blood cultures and vegetations are less frequently
seen in PVE compared with native valve endocarditis, whereas ab-
scess formation is more frequent.””® Negative echocardiographic find-
ings may occur because of small or absent (as in our case) vegetations
or because of difficulty with detecting them in the context of a pros-
thesis with associated shadowing and artifact.® Unlike native valve en-
docarditis, the Duke criteria cannot be applied to PVE, because of
lower sensitivity.” The infection in PVE is usually localized to the pros-
thesis-tissue junction at the sewing ring, accompanied by tissue
destruction leading to dehiscence and paravalvular leak.>'© TEE is
crucial in the diagnosis of infective endocarditis, especially PVE.
However, both TTE and TEE have lower sensitivity and specificity
for PVE compared with native valve endocarditis.®

Complications of PVE include paravalvular abscess formation, pros-
thesis regurgitation, heart failure, dehiscence or prosthesis malfunc-
tion, systemic embolization of vegetations, complete heart block,
and multiorgan failure."*> In a prospective, observational multicenter
cohort study involving 556 patients with definite PVE, 71% of health
care—associated PVE occurred between 60 days and 1 years of implan-
tation. Surgery was performed in 49% during the index hospitalization,



218 Klimis et al

Zoom: 117% Angle: 0
Im: 57/109 (S ->1)

CASE: Cardiovascular Imaging Case Reports
October 2019

Figure 5 Computed tomographic chest axial plane at the level of the AV (A) and coronal plane (B) demonstrating presence of pseu-
doaneurysm (asterisk) and connection to the LV outflow tract (B). LA, Left atrium.

Figure 6 Transesophageal echocardiogram before repair of homograft pseudoaneurysm shown in end-systole in short axis (A) and
long axis (B). Collapse of noncoronary cusp (NCC) of AV homograft by systolic flow through the pseudoaneurysm (asterisk). LA, Left

atrium; RA, right atrium.

Caudal end

Figure 7 Bovine patch repair of pseudoaneurysm with access
via the pseudoaneurysmal sac (asterisk). The mouth of the pseu-
doaneurysm is depicted by the arrow. AscAo, Ascending aorta.

and in-hospital death occurred in 23%. In-hospital death was predicted
by older age, health care—associated infection, S aureus infection, and
complications of PVE, including heart failure (33%), stroke (34%),
intracardiac abscess (33%), and persistent bacteremia (55%).
Severe heart failure, prosthetic valve dehiscence, and Staphylococcus
infection are independent predictors of long-term mortality."

Blood culture—negative endocarditis may be due to highly fastidious
microorganisms (e.g,, HACEK bacteria) or intracellular bacteria that
cannot be routinely cultured in blood (e.g., C burnetii, Bartonella spp,
T whipple)) and inadequate microbiological techniques.'>"® Culture-
negative endocarditis has a slow clinical progression and history of
treatment with antimicrobials before blood cultures. Noninfectious en-
docarditis is rare and usually due to marantic endocarditis and endocar-
ditis secondary to autoimmune diseases."> The predominant etiologies
of culture-negative endocarditis after PVE have been shown in a study
to be predominately fungal infections (16%), compared with commu-
nity-acquired culture-negative endocarditis, which is due predomi-
nately to C burnetii (36.5%) and Bartonella spp (14%)."?

Surgery is the recommended treatment strategy in PVE compli-
cated by prosthesis dysfunction or heart failure (as in our case)
and is associated with a better prognosis compared with medical
therapy. However, there is no difference in mortality in
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uncomplicated PVE treated with a medical versus surgical
approach.® Our case was additionally complicated by pseudoaneur-
ysm formation involving the homograft requiring early reoperation.
Reinfection following homograft replacement for PVE has been re-
ported to occur in 4.9%, and most occurred early (i.e.,, <60 days af-
ter surgery).'* However, in our case, the cause of the
pseudoaneurysm did not appear to be reinfection from macroscopic
appearance of tissue during the surgery. A review of the literature
regarding aortic root pseudoaneurysms (outside the context of rein-
fection) following homograft for PVE yielded no similar reports.
However, there was a similar case involving a pseudoaneurysm
following porcine AV replacement treated with a homograft."

CONCLUSION

We report a case of severe paravalvular AR causing acute LV failure
secondary to culture-negative endocarditis with mechanical AV dehis-
cence. Absence of fever, negative blood cultures, and lack of vegeta-
tions on TTE may delay correct diagnosis and appropriate treatment,
hence causing progressive tissue damage. Early diagnosis and prompt
surgical treatment of complicated PVE is required. Three-dimensional
TEE is useful in identifying the etiology of the severity of AR in this
instance. In the absence of typical features of infective endocarditis (fe-
ver, positive blood cultures, and vegetations), acute valvular insuffi-
ciency (especially an eccentric jet) and LV failure should still raise
the suspicion of culture negative endocarditis. Pseudoaneurysm
involving aortic homograft is rare and can occur without reinfection.

SUPPLEMENTARY DATA

Supplementary data related to this article can be found at https://doi.
org/10.1016/j.case.2019.04.008.
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