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Abstract: Percutaneous mechanical aspiration has emerged as a novel, catheter-based strategy for the management of right-
sided infective endocarditis, particularly in patients with a suboptimal response to antimicrobials or in those considered high 
risk for surgery. Initially developed for thrombus extraction, percutaneous mechanical aspiration has been increasingly used 
to achieve source control by debulking large vegetations. Despite growing clinical adoption and support from societal state-
ments and guidelines, there have been no randomized controlled trials evaluating its safety or efficacy in right-sided infective 
endocarditis. Current evidence is derived from retrospective case series, registries, and administrative data sets, all limited 
by heterogeneity in patient populations, procedural techniques, and outcome definitions. Nevertheless, recent data from 
multicenter registries demonstrate promising procedural success and feasibility in select patients. In response to expanding 
use and persistent knowledge gaps, this American Heart Association Science Advisory aimed to (1) define the rationale and 
evolving indications for percutaneous mechanical aspiration in right-sided infective endocarditis, (2) summarize the available 
clinical evidence and technical considerations, (3) provide expert consensus on patient selection and procedural planning, 
and (4) identify priorities for future prospective investigation.
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The incidence of right-sided infective endocarditis 
(RSIE) has markedly increased, largely driven by 
an escalating number of people who inject drugs 

(PWID) and an aging population with prior cardiovas-
cular implantable electronic device (CIED) placement.1 
This shifting epidemiology presents new challenges 
to the traditional management paradigm, which has 
long centered on prolonged antimicrobial therapy and 
surgical intervention when indicated.2 PWID with RSIE 
are typically younger and have fewer comorbidities 
but face high rates of recurrent infection, early pros-
thetic valve infection due to ongoing substance use, 
and premature mortality.3 Conversely, older adults with 

CIED-related infections frequently present with signifi-
cant frailty and comorbid conditions that limit surgical 
options.4 These 2 patient populations underscore the 
limitations of existing strategies and highlight the ur-
gent need for alternative, nonsurgical therapies.

Percutaneous mechanical thrombectomy, originally 
designed for treatment of pulmonary embolism, uses 
aspiration systems to extract thrombotic material. This 
technique has been adapted for off-label use in RSIE 
as percutaneous mechanical aspiration (PMA), partic-
ularly to debulk large, friable vegetations on damaged 
endocardial surfaces or intracardiac devices.5 These 
vegetations arise through a cascade of platelet and 
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fibrin deposition, forming biofilms that protect patho-
gens from immune clearance and hinder antimicrobial 
penetration, often resulting in persistent infection.6 The 
rationale for PMA is rooted in the principle of source 
control. By mechanically reducing and disrupting the 
architecture of a vegetation, PMA aims to enhance an-
timicrobial efficacy and reduce the risk of septic and 
pulmonary embolization.5 Although current evidence is 
limited to case reports, small series, and registry data, 
the 2023 European Society of Cardiology guidelines 
provide a class IIb recommendation for PMA in select 
high-risk patients with right-sided intra-atrial septic 
masses.7

Despite increasing clinical adoption and recent in-
clusion in society guidelines, PMA remains variably 
implemented. Significant heterogeneity exists across 
medical, surgical, and procedural specialties on aware-
ness, patient selection, timing of intervention, device 
choice, procedural technique, and perioperative man-
agement. Critical knowledge gaps persist, including 
limited data on procedural outcomes, microbiologic 
clearance, and postprocedural care. No professional 
society has yet issued a formal advisory on PMA use 
in RSIE. The United States leads in clinical experience 
with PMA; therefore, it is both timely and appropriate 
for the American Heart Association to provide a formal 
perspective on the role of PMA in select patients with 
RSIE.

Accordingly, this American Heart Association 
Science Advisory aims to: (1) clarify the rationale and 
evolving indications for PMA in RSIE; (2) review the cur-
rent evidence and procedural considerations; (3) pro-
vide expert consensus on patient selection, device use, 
and procedural safety; and (4) identify ongoing uncer-
tainties and research priorities. This Science Advisory 
is intended to guide clinicians, interventionalists, infec-
tious disease specialists, and multidisciplinary endo-
carditis teams as they navigate the expanding role of 
PMA in contemporary RSIE management.

CURRENT UNDERSTANDING OF RSIE
RSIE accounts for approximately 10% of all endocarditis 
cases and presents with distinct pathophysiologic and 
clinical features.8 Despite advancements in antimicrobial 
therapy and surgical techniques, outcomes remain poor 
in high-risk populations. In PWID, RSIE is associated 
with recurrent infection, pulmonary complications, and 
poor long-term survival. Although in-hospital mortality 
may be low (≈1.8%), 1-year mortality approaches 21%, 
and 5-year mortality exceeds 65%, often driven by 
reinfection, accumulated complications from recurrent 
illness, relapse and overdose of substance use, and 
poor follow-up adherence.9 Similarly, CIED-related 
RSIE poses substantial challenges; transvenous lead 

extraction, a cornerstone of effective management, is 
performed in only a minority of cases, and mortality 
is significantly higher among patients who do not 
undergo device removal (10.6% versus 6.8%).10

These poor outcomes have prompted a reassess-
ment of conventional RSIE management. Emerging 
data support earlier intervention in patients with high-
risk features, such as persistent bloodstream infection, 
despite appropriate antimicrobial therapy,11 vegetation 
size >20 mm,12 recurrent septic pulmonary emboli,13,14 
and heart failure due to valvular damage.8 Although cur-
rent guidelines recommend surgery when feasible,2,7 
recent studies, including a randomized trial in younger 
patients, suggest that early surgical intervention may 
improve outcomes if performed before complications 
develop.15 Notably, persistent Staphylococcus au-
reus bacteremia beyond 24 hours, common in both 
PWID and CIED-infective endocarditis has been inde-
pendently associated with increased mortality.11 Septic 
embolism has been a strong predictor of adverse out-
comes.7 These findings reinforce the clinical impera-
tive for timely intervention and effective source control, 
whether through surgical management, the most es-
tablished option for patients with RSIE who meet op-
erative criteria, or through PMA in suboptimal surgical 
candidates or as a bridge to surgery in select cases.

CURRENT UNDERSTANDING OF PMA 
IN RSIE
PMA Technique and Devices
PMA for RSIE is typically performed under combined 
fluoroscopic and echocardiographic guidance, allowing 
real-time visualization to optimize catheter positioning, 
maximize vegetation debulking, and minimize proce-
dural complications (Figure 1). A variety of aspiration sys-
tems have been used off-label, each differing in catheter 
size, aspiration force, blood reinfusion capability, and 
overall procedural complexity, which significantly influ-
ences preprocedural planning, operator familiarity, and 
institutional feasibility.5 Understanding the advantages 
and limitations of each platform is essential for tailoring 
PMA to individual patient needs and institutional capa-
bilities in the management of RSIE.

PMA platforms are broadly categorized into 
continuous-flow and noncontinuous-flow systems. The 
AngioVac system (AngioDynamics, Latham, NY), the only 
commercially available continuous-flow device, has been 
the most widely studied in RSIE.5 It uses a veno-venous 
extracorporeal bypass circuit with 2 large-bore venous 
access sites: 1 for aspiration and 1 for reinfusion, and a 
filter. This design enables high-volume, uninterrupted as-
piration of blood and vegetation while minimizing blood 
loss. Given a similar setup to extracorporeal membrane 
oxygenation, its use necessitates a perfusionist and a 
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more complex setup, which may limit implementation in 
centers without dedicated support teams.

In contrast, noncontinuous-flow systems, such as 
AlphaVac (AngioDynamics), FlowTriever (Inari Medical), 
and Lightning (Penumbra), use single-access designs 
without extracorporeal circulation, offering logistical 
simplicity. These devices require direct catheter con-
tact with the vegetations and deliver intermittent suc-
tion, factors that may increase the risk of embolization. 
Additionally, some systems lack a mechanism for blood 
reinfusion, contributing to procedural blood loss.5

Continuous-flow systems offer sustained aspiration 
and better control of suction forces, potentially reduc-
ing embolization, but at the cost of procedural com-
plexity, large-bore access, and theoretical risks such as 
tricuspid valve injury or difficulty navigating into the pul-
monary arteries in case of embolization. In contrast, non-
continuous-flow systems simplify access and navigation 
into the pulmonary arteries but may sacrifice suction con-
sistency, blood conservation, and embolic protection.

PMA IN RSIE: CURRENT EVIDENCE, 
LIMITATIONS, AND EVOLVING OF 
ROLE
Early Data and Clinical Applications
Early use of PMA was limited to salvage scenarios 
for high-risk patients lacking viable medical or sur-
gical alternatives.16,17 Since its first reported use in 

2013,18 adoption of PMA has spread across the United 
States,19 supported by early data from case reports, 
small series, and limited registries demonstrating tech-
nical feasibility and procedural success in carefully 
selected patients (Supplementary Figure  1).16,17,20–28 
These early applications largely mirrored surgical in-
dications, including persistent bloodstream infec-
tion, septic pulmonary emboli, and large vegetations 
(>20 mm), particularly in patients with CIED infections 
or PWID-associated infective endocarditis.16,17,20–28 
Throughout these early reports, PMA has consist-
ently achieved procedural success, typically defined 
as ≥70% reduction in vegetation size or a residual size 
≤1 cm.16,17,20–28

With broader adoption, PMA has transitioned 
from salvage to a therapeutic alternative. A recent 
propensity-matched analysis in PWID with tricuspid 
valve endocarditis demonstrated outcomes compa-
rable with surgery, including similar 1-month mortality 
and 1-year rates of heart failure and tricuspid regur-
gitation.29 These findings support the use of PMA in 
lieu of surgery or as a staged approach preceding 
valve surgery in case of valve damage or persistent 
infection.16,17 In PWID-associated RSIE, tricuspid valve 
damage is often hemodynamically tolerated. In this 
context, PMA may offer timely source control, facili-
tate clinical stabilization, allow for addiction treatment 
initiation, and potentially reduce the risk of prosthetic 
valve reinfection by deferring surgery until after addic-
tion rehabilitation.5

Figure 1.  Percutaneous mechanical aspiration in right-sided infective endocarditis.
Upper panel: The procedure involves careful imaging-guided alignment of the aspiration catheter with the target vegetation, followed 
by initiation of aspiration flow to achieve maximal debulking. Lower panel: Structured approach to percutaneous mechanical 
aspiration in right-sided infective endocarditis: The DEBULK (Discuss candidacy, Evaluate the vegetation, Best timing, Utilize optimal 
device, Leverage optimal technique, Keep monitoring) Framework.
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Beyond debulking, PMA has provided diagnostic 
usefulness through microbiologic analysis of aspirated 
material, especially in cases of blood culture-negative 
or polymicrobial endocarditis, to guide antimicrobial 
therapy.5 Additionally, PMA may facilitate source 
control in patients with persistent bloodstream in-
fection or recurrent embolization despite appropri-
ate antimicrobial treatment. It has also been used in 
cases of CIED infection with large lead-associated  
vegetations, where pre-extraction debulking may 
reduce embolic risk and facilitate safer transvenous 
lead removal21,25,26.

Early experience has highlighted several procedural 
risks, including vascular injury, access site complica-
tions, and rare instances of cardiac perforation.16,17,20–28 
Worsening tricuspid regurgitation has been observed, 
potentially reflecting an unmasking of underlying leaflet 
or chordal injury or direct device-related trauma.16,17,20–28 
Dislodgement of infected material has posed a risk for dis-
tal embolization, including septic pulmonary emboli and 
paradoxical embolism in patients with patent foramen 
ovale.5,26 Another important concern has been the po-
tential for transient or sustained worsening of sepsis due 

to vegetation disruption, particularly in patients present-
ing with baseline shock, highlighting the critical need for  
initiating appropriate antimicrobial therapy before inter-
vention.20,26 Early series and registry data are summa-
rized in Tables 1 and 2.

Meta-Analyses and Administrative Data 
Set Analyses
Four meta-analyses have attempted to synthesize the 
available data on PMA in RSIE, consistently reporting 
high procedural success rates and acceptable safety 
profiles.30–33 However, their interpretability has been 
constrained by significant methodological limitations. 
The included studies are predominantly retrospective, 
heterogeneous in design, and frequently unpublished or 
available only in abstract form. For example, in the analysis 
by Kim et al, 4 of 5 studies were available in abstract form, 
raising concerns about data completeness, quality, and 
reproducibility.31 Many of these meta-analyses included 
case reports and small series, which are inherently 
prone to selection and publication bias and often 
omit procedural failures. Additional limitations include 

Table 1.  Summary of Published Case Series of PMA in RSIE

First 
author

Center/
country

Study 
period N

Predominant 
patient 
population

Vegetation 
size

Devices 
used Follow-up

Procedural 
success Complications

Zhang 
et al28

New York 
University/ 
USA

2020–2022 29 PWID 24±7.6 mm AngioVac 181 d 96.6% Death: 6.9%
TVR: 0%

Stantland 
et al17

Indiana 
University/
USA

2014–2020 32 PWID 32 mm AngioVac 60 d 90.6% TVR: 16.5%
Bleeding: 3%

George 
et al16

University of 
Kentucky/
USA

2017 33 PWID 21.2±7 mm AngioVac In-hospital 100% Death: 9%
TVR: 9%
Major bleeding: 3%

Akhtar 
et al20

Tennova 
Heart 
Institute/USA

2017–2019 25 PWID 24 mm Penumbra 1 mo 88% Death: 12% 
(worsening septic 
shock)  
Transfusion: 28%

Schaerf 
et al25

Providence 
St. Joseph 
Medical 
Center/USA

2016 20 CIED 36 mm AngioVac In-hospital 100%
100% lead 
extraction

Iliac vein injury: 5%

Godara 
et al21

Ohio State 
University/
USA

2015–2016 8 CIED 22–41 mm AngioVac In-hospital 88%
100% lead 
extraction

None related to 
PMA, open surgery 
due to extraction 
complication, blood 
transfusion: 50%

Tarzia 
et al27

University of 
Padua/Italy

2016–2022 13 CIED 37.2 mm AngioVac In-hospital 92.3%
100% lead 
extraction

1 cardiac perforation

Modi et al22 Emory 
University/
USA

2010–2022 16 PWID and 
CIED

25.2 mm AngioVac 473±604 0 In-hospital death
12.5% at F/U
Transfusion: 37.5%
Recurrence of IE: 
37.5%

CIED indicates cardiovascular implantable electronic device; F/U, follow up; IE, infective endocarditis; PMA, percutaneous mechanical aspiration; PWID, 
people who inject drugs; and TVR, tricuspid valve replacement.
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variability in pathogens, procedural techniques, and 
operator experience; inconsistent definitions of success 
and adverse events; and sparse reporting of long-term 
outcomes. Collectively, these findings underscore a 
growing interest in PMA but highlight the urgent need 
for prospective, standardized studies to more rigorously  
define its safety, efficacy, and clinical role.

Complementary analyses using administrative da-
tabases have provided additional, albeit indirect, in-
sights. Two such studies reported shorter hospital 
stays and potentially lower mortality in patients under-
going PMA compared with tricuspid valve surgery.19,34 
Nonetheless, the absence of clinical detail, suscepti-
bility to miscoding, and inability to capture procedural 
nuances limit the usefulness of these data in inform-
ing patient selection or procedural strategy. Published 
meta-analyses and administrative database registry 
studies are summarized in Table 3.

Contemporary Multicenter Registry Data
The CLEAR-IE (Cardiac Lesion Extraction and Aspiration 
Registry for Infective Endocarditis) study represents the 
largest multicenter registry to date, capturing real-world 
PMA use across 19 US centers. The cohort included 
patients with large vegetations, persistent S aureus 
bacteremia, septic pulmonary embolism, and high rates 
of injection drug use and CIED-related infections.

PMA achieved a high procedural success rate 
(89.4%), defined as a ≥70% reduction in vegetation size 
or a residual size ≤1 cm.35 Most cases were performed 

for persistent sepsis or recurrent embolization. In-
hospital adverse events included death (9.8%), new 
pulmonary embolism (8.3%), worsening tricuspid re-
gurgitation (15%), emergency surgery (3.2%), pericardial 
tamponade (2.5%), and vascular complications (3.8%).35 
Despite these risks, 86.9% of patients experienced no 
major procedural complications, and no intraprocedural 
deaths occurred. Most deaths occurred approximately 
1 week postprocedure and were attributed to pro-
gression of the underlying infection. Hypoxia and sep-
tic shock at baseline were associated with increased 
risk, whereas worsening tricuspid regurgitation was not  
linked to mortality.35

These findings support the feasibility of PMA in se-
lect patients with RSIE and underscore the need for 
prospective controlled studies. Limitations of the regis-
try include its observational design, lack of a compar-
ator group, absence of core event adjudication, and 
procedural heterogeneity across sites.

Guideline Statements
Despite increasing use, PMA remains underrepre-
sented in major societal guidelines. The 2015 American 
Heart Association Scientific Statement addressing 
diagnosis and treatment of infective endocarditis did 
not mention PMA2; however, a 2022 American Heart 
Association Scientific Statement on PWID-related in-
fective endocarditis3 and a 2024 Scientific Statement 
on CIED infection4 both acknowledged its potential role 
and emphasized the need for prospective trial data. 

Table 2.  Summary of Published Registries of PMA in RSIE

First 
author

Center/
country

Study 
period N

Predominant 
patient 
population

Vegetation 
size

Devices 
used Follow-up

Procedural 
success Complications

Moriarty 
et al23

Multicenter 
registry

2016–2019 59 All RSIE … AngioVac In-hospital 75% Death: 1.3%
Distal embolization: 3%
Major bleeding: 2.6%

Starck 
et al26

Multicenter 
registry

2014–2018 101 CIED 30.7±13.5 mm AngioVac 30 d Successful 
PMA: 94%
Lead 
extraction: 
99.2%

Death: 3%
Distal embolization: 1%

Reddy 
et al24

Multicenter 
registry

2017–2022 177 PWID 21.5±9.1 mm AngioVac In-hospital … Postop surgery: 1.6%
Tamponade: 0.5%
New PE: 0.5%
Mortality 1.1%
Worsening TR: 21.4%

El Sabbagh 
et al35

Multicenter 
registry

2014–2024 256 PWID and 
CIED

24 mm AngioVac, 
AlphaVac, 
Penumbra, 
Inari

6 wk 89.4% Composite of in-hospital 
mortality, new PE, 
emergency surgery: 
18%
Worsening tricuspid 
regurgitation: 15%

CIED indicates cardiovascular implantable electronic device; PE, pulmonary embolism; PMA, percutaneous mechanical aspiration; PWID, people who inject 
drugs; RSIE, right-sided infective endocarditis; and TR, tricuspid regurgitation.
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As cited previously, the 2023 European Society of 
Cardiology guidelines assigned PMA a class IIb rec-
ommendation (level C) for right-sided PMA in high–
surgical-risk patients.7

CURRENT POSITION
Structured Approach to PMA in RSIE
The optimal role of PMA in RSIE remains to be established 
through prospective studies; however, growing clinical 
experience, encouraging outcomes from contemporary 

multicenter registries, and emerging support in profes-
sional guidelines warrant the development of a structured 
framework for its safe and effective integration of PMA into 
clinical practice with sponsorship by the American Heart 
Association (Figure  1 and Figure 2). The writing group 
proposes the DEBULK (Discuss candidacy, Evaluate the 
vegetation, Best timing, Utilize optimal device, Leverage 
optimal technique, Keep monitoring) framework, informed 
by the collective experience and findings from emerging 
data, as a pragmatic, expert-derived construct to assist in 
considerations of patient selection, procedural planning, 
and postprocedural care. This framework reflects current 

Table 3.  Summary of Published Systematic Reviews, Meta-Analyses, and Administrative Database Analyses of PMA in 
RSIE

Study 
author Study type N

Study 
period

Predominant 
population

Vegetation 
size Device

Main 
findings Complications Comments

Rusia 
et al33

Systematic 
review and 
meta-analysis

88 2013–2018 CIED 27.8 mm AngioVac Procedural 
success: 
97.7%
Lead 
extraction: 
98.9%

Rate: 4.5%
None attributed 
to AngioVac2 
vascular 
injuries, 1 
coronary sinus 
injury, and 1 
tricuspid valve 
injury

Included case 
reports

Mhanna 
et al32

Systematic 
review and 
meta-analysis

301 2013–2022 PWID and 
CIED

28 cm AngioVac Procedural 
success: 
89.2%
Overall 
survival: 
89.7%

2 cardiac 
tamponade
1 coronary 
sinus ostium 
tear (extraction)
1 hemothorax
2 access site 
bleeding
1 RP bleed
2 femoral vein 
injuries

Included case 
reports

Gill et al30 Systematic 
review and 
meta-analysis

232 2013–2022 PWID and 
CIED

… AngioVac 
and
Penumbra

Procedural 
success 
PWID: 97% 
and CIED: 
100%

In-hospital 
mortality: 14% 
Worsening TR: 
14%; Blood 
transfusion, 
37% TV 
surgery, 3%

…

Kim 
et al31

Systematic 
review and 
meta-analysis

431 2012–2023 PWID and 
CIED

… AngioVac 
and 
Penumbra

… Procedural 
mortality, 30 d 
and 1 y similar 
to surgery, 
shorter hospital 
stay, reduced 
costs

Included 
abstracts

Malik 
et al34

Administrative 
database

1085 
hospitalizations 
with PMA

2016–2020 PWID and 
CIED

… … Increasing 
trend of 
PMA use
Procedural 
success: 
91%

In-hospital 
mortality: 4.6%; 
Readmission 
for IE: 18%

Administration 
database

Haddad 
et al19

Administrative 
database

1675 
Hospitalizations 
with PMA

2016–2020 PWID and 
CIED

… … Increasing 
trend of 
PMA use

In-hospital 
mortality: 6%

Administration 
database

CIED indicates cardiovascular implantable electronic device; IE, Infective endocarditis; PMA, percutaneous mechanical aspiration; PWID, people who inject 
drugs; RSIE, right-sided infective endocarditis; RP, retroperitoneal; TR, tricuspid regurgitation; and TV, tricuspid valve.
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practice patterns rather than evidence from prospective 
observational studies or randomized trials and is intended 
to provide context and structure for clinical decision-
making until additional data and formal consensus meth-
odologies become available.

D: Discuss Candidacy
Decisions on PMA candidacy rest on robust multidis-
ciplinary discussions. The implementation of dedicated 
endocarditis teams, typically available at tertiary care 
centers, is encouraged, regardless of institutional PMA 
volume.36 These teams often include cardiology, infec-
tious diseases, cardiac surgery, electrophysiology (for 
CIED-related infective endocarditis), addiction medicine, 
psychiatry, social work, and case management to ad-
dress the complex clinical and psychosocial dimen-
sions of RSIE. The team evaluates clinical indications, 
assesses procedural futility, and ensures holistic care. 
This discussion also considers the appropriateness of 

PMA, surgery, or a staged approach, integrating clini-
cal, anatomical, and psychosocial factors to individualize 
management decisions. Typical indications to proceed 
with PMA include large vegetation (>20 mm) at risk of 
embolization, persistent sepsis, or recurrent pulmonary 
emboli despite appropriate antibiotics. In addition, PMA 
may also serve as a bridge to definitive therapy, provid-
ing a window for infection control, clinical stabilization, 
and in PWID, engagement in addiction rehabilitation be-
fore proceeding with valve intervention. PMA is unlikely 
to confer benefit in patients with refractory septic shock 
or severe hypoxemia due to recurrent septic emboli. 
Appropriately targeted intravenous antibiotic therapy 
should be initiated before the procedure.

E: Evaluate the Vegetation
Anatomic feasibility is critical to procedural success. 
Vegetation assessment includes size, location, mobility, 
attachment, and consistency. Optimal targets for PMA 
are large, soft, mobile vegetations located on the atrial 
surface of the tricuspid valve or in the middle right 
ventricle. In contrast, subvalvular vegetations or those 
with diffuse, chronic morphology are less favorable.

B: Best Timing
Timely intervention is essential to maximize benefit, 
particularly in patients with high-risk features such as 
large vegetations (>20 mm), septic pulmonary emboli, 
or persistent bloodstream infection. In infections 
caused by aggressive pathogens such as S aureus, 
earlier intervention (within 5 days) with PMA before 
significant endocarditis complications occur, may be 
beneficial, because delays are associated with adverse 
outcomes in observational studies.11

U: Utilize Optimal Device
Device selection is typically tailored to optimize debulk-
ing and minimize embolic risk. For vegetations ≥2 cm 
with thin stalks and high mobility, continuous-flow aspira-
tion systems may be preferred due to their large lumen 
and capacity for flow-mediated capture from a distance. 
Operator experience and local resources may also influ-
ence device choice. In centers without perfusion support, 
experienced operators may consider noncontinuous-
flow systems for select anatomies, though caution is war-
ranted when treating large or complex vegetations.

L: Leverage Optimal Technique
Intraprocedural success depends on adequate imaging,  
catheter control, and aspiration technique. The imag-
ing modality should provide optimal visualization of 
vegetation and tricuspid valve pre- and postprocedure, 
most commonly transesophageal echocardiography, 
although intracardiac echocardiography may be used 

Figure 2.  Patient selection for percutaneous mechanical 
aspiration in RSIE.
Precise patient selection depends on anatomical, clinical, and 
device-related characteristics. PFO indicates patent foramen 
ovale; PMA, percutaneous mechanical aspiration; RA, right 
atrium; RSIE, right-sided infective endocarditis; RV, right 
ventricle; and TV, tricuspid valve.
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when appropriate. Patent foramen ovale screening 
is advised in all patients, with consideration of cer-
ebral embolic protection when shunting is present. 
Anesthesia type can be individualized based on patient 
stability, access site, and imaging modality, for example, 
general anesthesia may be considered for patients with 
respiratory compromise or anticipated transesophageal 
echocardiography use. PMA procedures are best per-
formed by operators with expertise in endovascular or 
structural heart catheter-based interventions. Venous 
access (femoral versus internal jugular) can be cho-
sen based on trajectory and ability to achieve coaxial 
alignment of the aspiration catheter with the vegetation. 
Assembling catheters away from a vegetation and initi-
ating aspiration flow before vegetation engagement may 
help reduce embolic risk. Procedural targets generally 
include ≥70% debulking or residual vegetation <1 cm, 
with operators aiming to achieve as complete a removal 
as safely possible based on anatomic and procedural 
considerations. All retrieved specimens should be han-
dled under sterile conditions and submitted for culture.

K: Keep Monitoring
Postprocedural management includes ongoing intra-
venous antimicrobials (typically for 6 weeks), hemody-
namic monitoring, and serial blood cultures to confirm 
clearance. Transient hypotension or low-grade fever is 
common and generally self-limited. In patients with new 
or worsening respiratory symptoms, imaging such as 
cardiac computed tomography may be considered to 
evaluate for procedure-related pulmonary embolism. 
Discharge planning often involves coordination of out-
patient parenteral antibiotic therapy and consideration 
of addiction support services for PWID. Repeat imag-
ing and blood cultures following completion of antimi-
crobial therapy may help confirm resolution.

FUTURE DIRECTIONS
PMA’s precise position within the treatment algorithm 
remains to be fully delineated. In some cases, 
PMA may serve as a bridge to surgery; in others, 
it may offer definitive therapy for patients with 
persistent bloodstream infection despite appropriate 
antimicrobial therapy.

Although conventional guidelines advocate for 
intervention following 5 to 7 days of persistent bac-
teremia or the development of complications such 
as embolization or valvular destruction, the concept 
of preemptive aspiration, guided by vegetation size, 
mobility, or high-risk clinical features, seeks to re-
duce the pathogen burden and avert structural 
and systemic complications before they occur with 

clinical deterioration. This strategy remains investi-
gational, and the optimal timing, selection criteria, 
and outcomes of early intervention warrant prospec-
tive evaluation.

To advance the field, a pragmatic, prospective, single-
arm observational trial is warranted to evaluate the safety, 
feasibility, and to further refine the definition of procedural 
success of PMA in a well-defined patient population. 
Although randomized controlled trials remain the ultimate 
objective, an initial focused study could provide essential 
groundwork. An appropriate early cohort would include 
patients who are not surgical candidates and who have 
bloodstream infection for ≥72 hours despite appropriate 
antimicrobial therapy or present with septic pulmonary 
embolism. Clinically meaningful surrogate end points 
including time to blood culture clearance or resolution 
of systemic manifestations of ongoing infection could be 
considered. Procedural success has typically been de-
fined as ≥70% reduction in vegetation size or a residual 
vegetation <1 cm; however, these are empirically derived 
thresholds from an early experience that provide practi-
cal procedural guidance yet need prospective validation 
against clinical outcomes. Establishing safety and feasi-
bility in this high-risk group would provide the necessary 
rationale for future RCTs powered to assess definitive 
clinical outcomes.

Prospective studies should also stratify by clini-
cal phenotype. PWID and patients with CIED present 
2 distinct challenges. PWID often have more ag-
gressive infection and are prone to early discharge, 
whereas patients with CIED carry higher comorbidity 
burdens and require complex extraction strategies. 
Similarly, patients with aggressive pathogens such 
as S aureus may warrant separate consideration, 
because their risk profile and therapeutic response 
may differ from patients with more indolent infection. 
Although this advisory is limited to RSIE, future inves-
tigation may explore whether PMA has a role in left-
sided endocarditis. At present, current data should 
not be extrapolated, because left-sided aspiration 
carries unique procedural challenges and risks, in-
cluding systemic embolization and hemodynamic 
consequences. Dedicated studies will be necessary 
to determine the safety, feasibility, and potential role 
of PMA in left-sided disease.

In summary, PMA represents a promising ther-
apeutic strategy for the management of RSIE. We 
propose that there is sufficient evidence and grow-
ing support from professional societies and clinical 
guidelines for continued integration into clinical prac-
tice in select cases where conventional therapies 
are limited. Ultimately, rigorous prospective trials will 
be essential in defining its role within a therapeutic 
algorithm.
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