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Abstract

Tricuspid valve endocarditis has potential associations with various conditions, but it is commonly related
to intravenous drug abuse. Often, its eradication can become very challenging due to high post-operative
mortality and high rate of recurrence due to persistence of drug abuse habits. The bidirectional Glenn shunt
(BGS), typically employed in congenital heart surgery, combined with tricuspid valvectomy, has
occasionally been used for recurrent endocarditis. Herein, we present a 31-year-old woman with drug
addiction scheduled for her fourth reintervention due to the early degeneration and infection of a previous
pulmonary homograft used for recurring tricuspid valve endocarditis. The final surgical strategy was
valvectomy and BGS, aimed at eliminating all potential sources of infection and providing more time for the
patient to overcome drug addiction, enabling further treatment if necessary.
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Introduction

A 31-year-old woman with a history of three previous tricuspid valve procedures due to intravenous drug
abuse was referred to our Unit for the fourth time because of recurring endocarditis. Her surgical journey
began at age 27 with tricuspid valve repair for methicillin-resistant Staphylococcus aureus endocarditis.
Two months later, she required tricuspid valve replacement with a bioprosthetic valve due to early
recurrence of Staphylococcus aureus endocarditis and concomitant Candida albicans infection. A year later,
she was diagnosed with a relapse of bioprosthetic valve endocarditis, leading to rapid stenotic
degeneration. Given her young age, long history of intravenous drug addiction, diminutive body surface
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area (1.48 m?), and small, fibrotic valve annulus, she underwent prosthesis replacement using a pulmonary
homograft with a previously unreported top-down technique [1]. Two years later, she was referred back to
our Centre due to the third recurrence of endocarditis leading to homograft degeneration (Figure 1).
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Figure 1. Echocardiographic evidence of homograft degeneration. (A) Homograft sclerotic degeneration at preoperative
echocardiography. (B) Echo-color-Doppler assessment of trans-valvular flow.

Timeline

Figure 2 provides a timeline summarizing the patient’s treatment progression.

Narrative

The patient presented with symptoms of right-sided heart failure, such as poor exercise tolerance,
shortness of breath, and progressive impairment of renal and liver function (see Diagnostics section).
According to progressive liver dysfunction, she displayed recurrent ascites requiring periodic evacuation.
Her overall haemodynamic status was deemed as NYHA class III. Blood cultures were tested positive for
Staphylococcus aureus. The PET-CT scan showed increased uptake around the tricuspid valve annulus of the
homograft, with multiple bilateral pulmonary embolizations. The echocardiogram confirmed the
deterioration of the previously implanted pulmonary homograft, with a mean transvalvular gradient of
16-17 mmHg (Movie S1). Considering her recurrent endocarditis, history of drug abuse, and unsuccessful
prior surgeries, she was scheduled for homograft explanation and bidirectional Glenn shunt (BGS) to
eliminate potential sources of infection in the right-sided heart. For this purpose, preoperative right cardiac
catheterization was performed, confirming patient’s eligibility for Glenn circulation (PVRi 2.1 WU/m?, RAP
19 mmHg, RVP 25/0-9 mmHg, PAP 25/10-14 mmHg, PCWP 10 mmHg). The therapeutic strategy was
discussed during a dedicated multidisciplinary endocarditis meeting involving cardiac surgeons,
cardiologists, infectious-disease specialists, cardiac anesthesiologists, hepatologists, and addiction-
medicine consultants. Arguments favoring a combined valvectomy and BGS included extreme annular
destruction and hostile operative field, high risk of reinfection with any new prosthesis, preserved
pulmonary vascular resistance, severe right ventricular volume overload and the patient’s willingness to
enter a structured rehabilitation program. Medical therapy alone was considered insufficient in view of
mechanical obstruction and ongoing embolization. Isolated tricuspid valvectomy was felt to carry
unacceptable risk of refractory right-heart failure. The Glenn shunt was therefore selected to unload the
right ventricle while maintaining forward pulmonary flow. The fourth median sternotomy was performed
uneventfully. After starting CPB, an initial attempt to remove the pulmonary homograft on the beating heart
was made. However, the heavily calcified remodeling of the homograft and the small right ventricular cavity
made the procedure very challenging, thus requiring excision during a period of cardioplegic arrest. Upon
initial inspection, the homograft, originally 27 mm [1], was found to accommodate only a 12 mm Hegar
device. After successful homograft excision, the tricuspid annulus eventually measured 20 mm. Following
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2018-05-07

First surgery

TV repair for infectious endocarditis (MRSA)

2018-07-01

Second surgery

Recurrence of MRSA tricuspid valve endocarditis requiring reintervention. On July 2018, the patient underwent TVR with

tissue valve.

2018-07-10

Persistent bacteriemia

For persistent bacteriemia (MRSA and C. albicans), the patient was started on long-term antibiotic therapy until September
2018.

2019-05-23

Third surgery

Recurrent endocarditis with stenotic degeneration of the tricuspid valve bioprosthesis. The patient was candidated to tricuspid
valve replacement with pulmonary homograft using the top-down technique.

2022-08-02

Detection of bacteremia

Admission in Infectious Disease Department for recurrence of tricuspid homograft endocarditis, decompensated hepatopathy
HCV-related and RV dysfunction to complete 8 weeks IV antibiotic therapy.

2022-10-20

Fourth surgery

Tricuspid homograft explantation and Bidirectional Glenn Shunt composition.

2022-10-28

Post-operative echocardiogram
Post-operative echocardiography showing unobstructed Glenn shunt flow, satisfactory RV function, no findings suspected for

relapsing endocarditis.

2022-11-02

Discharge in Rehabilitation Facility

The patient was discharged to rehabilitation facility to complete IV antibiotic therapy.

2023-05-25

Follow-up

Follow-up PET-CT confirming resolution of infection

2023-11-09

One year follow-up

One-year follow-up: clinical improvement, no recurrence of endocarditis, on ECHO findings, good recovery of RV.

Figure 2. Treatment timeline.
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the completion of annular debridement and right atriorrhaphy, the aorta cross-clamping was released,
leading to the prompt resumption of sinus rhythm. Subsequently, BGS between the superior vena cava and
the right pulmonary artery was completed after ligation of the azygos vein (Movie S2). Post-operative
echocardiography showed unobstructed BGS flow with preserved left ventricular contractility and mildly
reduced right ventricular function. The early post-operative period was complicated by need for surgical
revision due to pericardial effusion and recurrent bilateral pleural effusion, likely due to associated chronic
liver disease. Following optimized medical treatment, the patient was discharged on the thirteenth
postoperative day on eight-week antibiotic therapy. At one-year follow-up, the patient had overcome her
drug addiction. Physical examination showed optimal health, with only occasional shortness of breath
during strenuous exercise (NYHA class II). There were no clinical or laboratory signs of recurrent
endocarditis. Latest echocardiogram revealed preserved left ventricular function, slightly reduced right
ventricular function, and a satisfactory bidirectional cavo-pulmonary shunt flow. A PET-CT scan confirmed
complete resolution of the infection in the right-sided heart (Figure 1). At one-year follow-up, she remained
abstinent from drug use and was in NYHA class II. Six-minute walk distance was 480 m, and
cardiopulmonary exercise testing showed a peak VO, of 19.6 mL/kg/min (68% predicted). Right heart
catheterization at one year was not performed because the patient declined to undergo the procedure.
Liver tests improved substantially (bilirubin 1.2 mg/dL, INR 1.2). PET-CT showed complete resolution of
infection.

Diagnostics

Figure 3 provides diagnostic results of the patient.

Patient perspective

The patient reported significant physical and psychological improvement following surgery, particularly in
terms of exercise tolerance and quality of life. She described a marked reduction in peripheral edema and
fatigue and expressed relief at being free from recurrent infections. The patient acknowledged the severity
of her previous condition and emphasized that the surgical intervention represented a turning point in her
commitment to substance-abstinence and rehabilitation.

Discussion

Relapsing right-sided endocarditis in drug-addicted patients remains a formidable challenge. While valve
repair is preferable, extensive destruction often precludes reconstruction. Homografts may reduce
reinfection risk, but their durability in the tricuspid position is uncertain. Previous studies have reported a
100% mortality rate in these patients due to the inability to control the endocarditis [2]. While the use of
aortic homografts in aortic valve endocarditis has shown low risk of recurring infection and good long-term
survival [3], mitral and pulmonary homograft tissues have rarely been used in tricuspid valve endocarditis.
Whether recurrent infection in the present case was prompted by accelerated tissue degeneration, or the
opposite, is matter of speculation. For drug addicts with intractable right-sided endocarditis, Arbulu et al.
[2] proposed tricuspid valvectomy or pulmonary valvectomy. However, early postoperative refractory
right-sided heart failure and mortality remained high. In this scenario, combining valvectomy with BGS,
which unloads the right ventricle from superior vena caval flow, may mitigate early right heart failure while
allowing for infection control. To the best of our knowledge, only four cases of Glenn procedure for
relapsing endocarditis in drug addicts were previously reported [4, 5]. In these series, three patients
eventually required tricuspid prosthesis implantation after 4-5 years of follow-up, due to late onset of right
heart failure, without recurrence of infection. The fourth patient was lost to follow-up. Therefore, the BGS
strategy allowed most patients to buy time to fully overcome drug addiction.

In the setting of recurrent right-sided infective endocarditis, echocardiographic evaluation represents a
pivotal step, not only for confirming the diagnosis but also for guiding clinical management and risk
stratification. The identification, characterization, and monitoring of intracardiac masses—particularly
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TEST/INVESTIGATION RESULT

Mean Trans-valvular gradient 16-17 mmHG Echo findings
PVRi 2.1 WU/m? Cardiac cath
RAP 19 mmHg Cardiac cath
RVP 25/0-9 mmHg Cardiac cath
PAPs 25/10-14 mmHg Cardiac cath
PCWP 10 mmHg Cardiac cath
Total bilirubin 3 mg/dL Lab test
GGT 120 /L Lab test
Albumin 2.6 g/dL Lab test

PT 2.5 sec Spontaneous
ALP 170 /L Lab test
Creatinine 1.65 mg/di Lab test
eGFR 52 mL/min/1.73 m? Lab test

ALT 82 UL Lab test

AST 926 uL Lab test
C-reactive protein 182 mg/L Lab test
Leukocytosis 15.2 x 10%/L Lab test

Figure 3. The diagnosis result of the patient.

vegetations—are essential, given their direct implications for embolic risk and therapeutic decision-
making.

In this context, recent advances in echocardiographic techniques suggest that Tissue Doppler Imaging
(TDI), including both color TDI and pulsed-wave (PW) TDI modalities, may provide incremental diagnostic
and prognostic value in patients with pathological right heart masses. Color TDI has been shown to enhance
the visualization of intracardiac masses by improving the delineation of their motion patterns relative to
adjacent myocardial structures, thereby facilitating a more accurate morphological and functional
assessment. This approach may be particularly useful in differentiating highly mobile vegetations or
thrombotic material from surrounding tissues within the anatomically complex right-sided chambers.
Complementarily, PW-TDI enables a quantitative assessment of mass mobility through the measurement of
peak antegrade velocity. This parameter has been proposed as a surrogate marker of embolic potential,
with higher velocities reflecting increased mobility and, consequently, a potentially higher risk of
embolization [6].
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The combined use of qualitative (color TDI) and quantitative (PW-TDI) approaches may therefore
enhance the overall diagnostic yield of echocardiography, allowing for a more comprehensive
characterization of right heart masses. In patients with recurrent endocarditis, where accurate lesion
assessment and embolic risk evaluation are of paramount importance, the integration of these advanced
techniques into routine echocardiographic practice should be considered, as they may provide clinically
meaningful adjunctive information beyond conventional imaging [7].

From a long-term perspective, in this patient, the Glenn shunt should not be regarded as a definitive
(destination) therapy, but rather as a strategic and staged approach. The decision to perform a Glenn
procedure was primarily driven by the need to achieve optimal source control of the right-sided infection.
This was accomplished through a combined strategy of complete removal of prosthetic material and
targeted antibiotic therapy, in the context of persistent bacteremia and ongoing metabolic activity on
imaging studies suggestive of uncontrolled infection. In this setting, the Glenn shunt allowed effective
exclusion and decompression of the right heart, thereby facilitating complete surgical and microbiological
eradication of the infected site.

Conversion to a Fontan-type circulation was considered as a potential future option in the event of
progressive right ventricular deterioration. However, this scenario did not materialize, as the patient has
remained clinically stable, asymptomatic, and in good overall hemodynamic condition during follow-up.
Consequently, no indication for Fontan completion has emerged to date.

Similarly, heart transplantation represents a viable therapeutic option in the case of subsequent clinical
deterioration, provided that standard eligibility criteria are met, including sustained infection control and
appropriate patient selection. Notably, one of the advantages of the current strategy is that it preserves the
possibility for longitudinal reassessment. Should complete infection eradication be achieved and the patient
develop hemodynamic intolerance to the current circulation, further surgical options—including
implantation of a new prosthetic valve—may be reconsidered within a controlled and infection-free setting.

Conclusions

The present experience highlights that a multidisciplinary approach in such extreme and complicate case,
involving all specialistic members of endocarditis team, is of paramount importance to address the patient
to the most appropriate therapeutic strategy. Only throughtout a multidisciplinary assessment is it possible
to get a comprehensive understanding of the physiopathology, milestone in the establishment of treatment
plan.

The strategy of valvectomy combined with BGS, as previously proposed by Huang et al. [4], offers an
opportunity for sterilization and potential drug habit change. Contrary to prior observations [5], the
pathophysiology established did not lead to right heart failure, albeit at a shorter follow-up, possibly due to
the younger age at surgery and smaller patient size in the present case.

Abbreviations

BGS: bidirectional Glenn shunt
PW: pulsed-wave

TDI: Tissue Doppler Imaging
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