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The crucial role of 18F-fluorodeoxyglucose
positron emission tomography/computed
tomography in diagnosing pulmonary valve
endocarditis in patients after transcatheter
pulmonary valve implantation: a case report
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Patients after transcatheter pulmonary valve implantation (TPVI) are at increased risk for infective prosthetic valve endocarditis.
Diagnosis of infective endocarditis (IE) following TPVl is particularly difficult due to impaired visualization of the transcatheter pulmon-
ary valve (TPV) with echocardiography [Delgado V, Ajimone Marsan N, de Waha S, Bonaros N, Brida M, Burri H, et al. 2023 ESC guide-
lines for the management of endocarditis. Eur Heart | 2023;44:3948-4042]. The aim of this case report is to describe the significant role
of 18F-fluorodeoxyglucose positron emission tomography/computed tomography (18F-FDG PET/CT) in diagnosing IE post-TPVI.

A 22-year-old woman presented to the emergency department with fever and chest pain. Relevant past medical history included a
left ventricular outflow membrane resection at infancy, a Ross procedure at the age of 4 with post-operative pacemaker implant-
ation and Melody™ TPV at the age of 16 because of pulmonary valve stenosis. Blood tests showed elevated inflammatory markers.
Transthoracic echocardiography revealed elevated systolic pulmonary artery pressure of 53 mmHg. After 2 days, blood cultures
appeared positive for Streptococcus species. Subsequently, transoesophageal echocardiography showed an elevated TPV peak gra-
dient (25 mmHg). No clear valvular nor pacemaker lead vegetations were identified but could not be ruled out as inspection of the
TPV was difficult. However, 18F-FDG PET/CT demonstrated heightened metabolism at the TPV, which confirmed the diagnosis of
TPV IE. Intravenous antibiotic treatment was administered, which led to clinical improvement and normalization of the inflamma-
tory markers.

Transthoracic echocardiography and transoesophageal echocardiography often fail to provide adequate assessment, making
18F-FDG PET/CT crucial for diagnosing TPV IE in this case. Important to notice is the possibility of false-negative and false-positive
diagnoses and the radiation exposure, particularly in this young population.
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have a high risk, with an incidence rate of 1.6—4%/patient-year.

the detection of pulmonary prosthetic valve endocarditis.

e The prevalence of infective endocarditis involving the native pulmonary valve is very low in the general population but increases in patients
with congenital heart disease and right ventricle outflow dysfunction. Patients with previous transcatheter pulmonary valve implantation

e Diagnosis of infective transcatheter pulmonary bioprosthetic valve endocarditis is specifically challenging due to difficult visualization of the
prosthetic valve leaflets with echocardiography caused by stent frame artefacts.
e Incorporating 18F-fluorodeoxyglucose positron emission tomography/computed tomography into the diagnostic workup could improve

Prevalence of infective endocarditis (IE) involving the native pulmonary
valve is very low in the general population, accounting for <2% of all endo-
carditis cases, and increases in patients with congenital heart disease and
right ventricle outflow dysfunction.” The risk for IE in patients following
transcatheter pulmonary valve implantation (TPVI) is high, with a re-
ported incidence rate of 1.6—4%/patient-year.”” Infective prosthetic valve
endocarditis (PVE) appears to be more prevalent in patients with previous
transcatheter as compared with surgical pulmonary valve replace-
ment.>>¢ The diagnosis of IE following TPVI is particularly challenging be-
cause of the difficult visualization of the transcatheter pulmonary valve
(TPV) by both transthoracic (TTE) and transoesophageal echocardiog-
raphy (TEE) due to the dense framework of this TPV.> 7 It is incorpo-
rated in the most recent 2023 European Society of Cardiology (ESC)
guidelines that 18F-fluorodeoxyglucose positron emission tomography/
computed tomography (18F-FDG PET/CT) is recommended for PVE;
nevertheless, its application in pulmonary valve endocarditis after TPVI
is less documented.?>*"° The aim of this case report is to show the added
value of 18-FDG PET/CT specifically in diagnosing TPV IE.

A 22-year-old Caucasian woman with a history of complex left ventricle
outflow tract obstruction underwent surgical resection of the mem-
brane at the age of 9 months. Four years later, a Ross procedure was
performed for the treatment of recurrent subvalvular aortic stenosis.
This procedure was complicated by complete atrioventricular block
with implantation of an epicardial VVI pacemaker. After 5 years, the
pacemaker was replaced with a transvenous single lead right ventricular
pacemaker system due to malfunction. At the age of 16, TPVI with a
Melody™ bioprosthesis was performed for the treatment of degenera-
tive stenotic pulmonary homograft valve. The patient presented to the
emergency department with a 3-day history of fever and stabbing chest
pain, which worsened when lying down. The day before, she experi-
enced generalized muscle pain and weakness. On physical examination
at admission, the patient was febrile, the heart rate was 74 per minute,
blood pressure was 124/67 mmHg, and oxygen saturation was 97% at
room air. A systolic murmur was identified at the cardiac base.
Inflammatory markers were elevated in the blood tests. Further infec-
tious workup with chest X-ray and urine analysis did not reveal any
signs of infection. Electrocardiogram showed sinus rhythm without
any other abnormalities. Transthoracic echocardiography revealed pre-

Infancy Surgical resection of the left ventricular outflow membrane for the treatment of left ventricle outflow tract obstruction.

2005 Recurrence of subvalvular aortic stenosis.
Second sternotomy for a Ross procedure: surgical aortic valve replacement with the native pulmonary valve (autograft) and replacement
of the pulmonary valve with a homograft.
Post-operative complete atrioventricular block with implantation of an epicardial single lead pacemaker.

2010 Implantation of a transvenous single lead right ventricular pacemaker system due to malfunction of the epicardial pacemaker lead.

2017 Degenerative stenotic pulmonary homograft valve.

Transcatheter pulmonary valve implantation with a Melody™ transcatheter pulmonary valve.

On admission
(22 years old)

Hospital admission because of fever and chest pain.

High inflammatory blood test markers.

Transthoracic echocardiography showed preserved left ventricular ejection fraction, normal function of the aortic valve, and elevated

systolic pulmonary arterial pressure of 53 mmHg. The bioprosthetic pulmonary valve could not be clearly visualized.

Day 2 Blood cultures isolated Streptococcus species (viridans).
Transoesophageal echocardiography revealed an elevated transprosthetic pulmonary valve peak gradient of 25 mmHg and did not show
any signs of vegetations at the heart valves or right ventricular pacemaker lead.
Start intravenous antibiotic treatment with gentamicin and penicillin.

Day 5 18F-FDG PET/CT showed elevated metabolism at the transcatheter pulmonary valve, confirming the diagnosis of prosthetic valve infective

endocarditis.

6 weeks after
admission

Stop intravenous antibiotic treatment.

3 months after

hospitalization

Clinical improvement and normalization of the inflammatory markers.

Stable transprosthetic pulmonary valve peak gradient of 26 mmHg with reduction of the systolic pulmonary artery pressure to 30 mmHg.

Clinical persistent asthenia and chest pain without recurrence of fever.

Stable transprosthetic pulmonary valve peak gradient of 28 mmHg and systolic pulmonary artery pressure of 36 mmHg.
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18F-fluorodeoxyglucose positron emission tomography/computed tomography on Day 5 showing enhanced glucose uptake on the Melody

valve (indicated by arrows) in coronal view (A) and axial view (B).

served left ventricular ejection fraction, normal function of the aortic
valve (autograft), and elevated systolic pulmonary artery pressure of
53 mmHg (previous value of 36 mmHg). The bioprosthetic pulmonary
valve could not be clearly visualized. Blood cultures isolated omnisensi-
tive Streptococcus species (viridans). Subsequently, a TEE was per-
formed and showed an increased peak gradient of 25 mmHg
(previous value of 15 mmHg) over the bioprosthetic pulmonary valve.
No vegetations at the heart valves or at the right ventricular pacing lead
could be identified. However, visualization and inspection of the pul-
monary bioprosthesis were very difficult. Therefore, a correct diagnosis
regarding potential |E could not be made based on echocardiography
(TTE/TEE). A tailored antibiotic regimen with gentamicin for 2 weeks
and penicillin for 6 weeks was started. Next, an 18F-FDG PET/CT
was conducted and showed elevated metabolism at the level of the pul-
monary valve prosthesis (Figure 1A and B), which confirmed the diagno-
sis of PVE of the pulmonary bioprosthesis. Fortunately, clinical
improvement with normalization of the inflammatory markers, stable
transprosthetic peak gradient (26 mmHg), and reduction of the systolic
pulmonary artery pressure (30 mmHg) on echocardiography was seen
after 6 weeks of antibiotic treatment. At follow-up consultation, 3 months
after hospitalization, the patient reported persistent asthenia and chest
pain without recurrence of fever. Transthoracic echocardiography re-
vealed stable echocardiographic findings with a transprosthetic pul-
monary valve peak gradient of 28 mmHg and a systolic pulmonary
artery pressure of 36 mmHg.

Patients post-TPVI are at increased risk for PVE with an incidence rate
of 1.6—4%/patient-year and occurs in up to 32% of the cases within
the first year after TPVI.>” Factors associated with a higher risk of
TPV IE are younger age, a previous history of IE, and a higher transvalv-
ular residual gradient after TPVL. In this case, the patient has a higher
risk to develop |E because of her young age at implant and because
of her higher immediate post-implant peak transvalvular gradient of
26 mmHg. 2’

Elevated systolic pulmonary artery pressure was observed on TTE
in this case, which can be attributed to inflammation on the TPV.
Inflammation may cause tissue damage, thickening, or even minor ob-
structions that impair the valve’s function. These changes impede blood
flow from the right ventricle to the pulmonary artery, resulting in
increased systolic pulmonary artery pressure. Due to inflammation
on the TPV, a right heart catheterization could not be performed.
After administering appropriate antibiotic treatment, we observed a
reduction in systolic pulmonary artery pressure, returning to the level

recorded on her last consultation. Although the elevated systolic pul-
monary artery pressure suggests the presence of inflammation or vege-
tations on the TPV, this is insufficient to definitively diagnose IE.

The modified Duke criteria are used as diagnostic criteria for IE
and are based on major and minor criteria with an overall sensitivity
of 80%. Major criteria include positive blood cultures and positive im-
aging (TTE/TEE), while predisposing conditions, fever, embolic vascular
dissemination, and immunological phenomena are minor criteria.”
Nevertheless, using the Duke criteria for the diagnosis of PVE has
some important limitations. Echocardiography can be normal or incon-
clusive in up to 30% of the cases due to the presence of stent frame
artefacts, which makes diagnosing PVE exceptionally challenging? ®%?
In contrast to left-sided PVE, where TEE is superior to TTE for
detecting vegetations, TEE does not always provide additional value
in TPV endocarditis. The anterior position of the right ventricular
outflow tract limits the echocardiographic detection of vegetations in
right-sided IE.>>*® Therefore, additional imaging to confirm the diagno-
sis in patients with underlying congenital heart disease is necessary. The
use of 18F-FDG PET/CT emerges as a crucial tool in diagnosing endo-
carditis of the TPV and, in this way, increasing the sensitivity of the Duke
criteria.**?1% A multicentric study evaluated the detection rate of
18F-FDG PET/CT in pulmonary PVE and demonstrated a sensitivity
and specificity of 79.1 and 72.7%, respectively, and a high positive pre-
dictive value of 91.9%.'° Another study that also included left-sided
valve and electronic device endocarditis demonstrated an increase of
the sensitivity of the Duke criteria from 39.1 to 87% by using
18F-FDG PET/CT.

The 2023 ESC guidelines on endocarditis state that the use of
18F-FDG PET/CT in the diagnosis of endocarditis in patients after
TPVI has been shown useful in cases with clinical suspicion and negative
echocardiography (TTE/TEE). Therefore, the ESC diagnostic criteria
introduced a multimodality imaging approach, acknowledging the sig-
nificant contribution of 18F-FDG-PET/CT.? In this case by performing
an 18F-FDG PET/CT, a definite diagnosis was made (two major
criteria), which allowed for the continuation of appropriate antibiotic
treatment, preventing the patient from receiving unnecessary therapy
and avoiding the development of antibiotic resistance.

Nevertheless, it is important to consider some limitations when
using 18F-FDG PET/CT. Notice that false-positive and false-negative
diagnoses can occur when using 18F-FDG PET/CT. Low systemic
inflammation or previous antibiotic therapy could favour false negatives.
A false-positive diagnosis can be attributable to post-operative inflam-
mation.”"® The low negative predictive value indicates that a negative
18F-FDG PET/CT cannot rule out the diagnosis.'® Also, using 18F-FDG
PET/CT implies an additional radiation exposure, which is important in
patients with a congenital heart disease because of their young age.”'
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This case highlights the challenges of diagnosing IE in a young patient
with a complex cardiac history and emphasizes the pivotal role of
18F-FDG PET/CT in the diagnosis of TPV IE in patients after TPVI.
This imaging modality should be considered as a useful diagnostic
tool, especially in patients where echocardiography has negative or
doubtful results. Therefore, it should be integrated in the diagnostic
workup of pulmonary PVE.
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