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Scholtens et al.1 should be commended for their

work to refine the imaging acquisition time for 18F-FDG

PET/CT imaging for optimal diagnostic yield in the

identification of prosthetic heart valve endocarditis

(PVE). In thirteen patients with suspicion of PVE,

standard (&60 minutes post i.v. injection) versus late

(&150 minutes post i.v. injection) image acquisition of

prosthetic heart valve FDG uptake with PET/CT proved

to be less prone for false-positive results. As it was

observed, visual analysis of FDG uptake with standard

imaging resulted only in one false-negative and one

false-positive finding as opposed to five false positive

and zero false negative with the late imaging protocol.

These observations, although low in numbers, add

important information for establishing an optimal 18F-

FDG PET/CT imaging protocol for the detection of

PVE. In general, for the identification and characteri-

zation of infection or inflammation, the standard image

acquisition is applied based on the notion that there is a

fast influx of glucose and, thus, FDG as glucose analog,

into inflammatory cells followed by efflux dependent on

the activity of glucose-6-phosphatase. Conversely, the

late image acquisition assumes a persistent glucose

influx in inflammatory activated cells and further

clearance of glucose or FDG from the blood pool

yielding a higher contrast between activity in infected

regions and background.2 Previous investigations2,3

have indeed suggested late imaging to add diagnostic

value in the identification of infected cardiovascular

implants. As the authors point out, the case description

reported by Caldarella2 are in agreement with the one

false-positive finding in the current investigation on late

imaging. Yet, current observations1 stress that applying

late image to negative standard image acquisition is

likely to result in false-positive findings when the final

diagnosis was based on surgical findings (n = 6) and

unremarkable follow-up (n = 8). The latter reference of

surgical findings and unremarkable follow-up may be

seen as a strong reference for the current observations,1

which indeed argues late image acquisition as potential

source of false-positive results in the detection of PVE

with FDG PET/CT. It is also quite possible, however,

that the optimal time point for 18F-FDG PET/CT

imaging in PVE may be found between 60 and

150 minutes depending on confounding factors such as

diabetes mellitus, early or advanced stage of inflam-

mation and/or period after interventional or surgical

implantation of the prosthetic valve that warrants further

clinical investigations. It is also important to keep in

mind that the detection of e.g. cardiac implantable elec-

tronic device lead infection may reflect a different

inflammatory disease entity for which late image

acquisition in fact appear to be more suitable.3–5 As

regards the quantification of the FDG uptake, maximal

standard unit value (SUV max) and target-to-back-

ground ratio (TBR) between standard and late image

acquisition unraveled a great variability in the individual

measurements resulting in a wide overlap between both

groups with PVE and non-PVE.1 Such finding empha-

sizes that even uninfected PHVs may have a certain

amount of sterile inflammation, reflecting post-surgical

tissue response and/or a mild foreign body reaction

depending on the post-interventional period. Of interest,
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Saby et al.6 studied 72 consecutive patients with suspi-

cion of having PVE with 18F-FDG PET/CT. They

reported sensitivity, specificity, positive predictive

value, negative predictive value, and diagnostic accu-

racy to be 73, 80, 85, 67, and 76%, respectively.

Importantly, adding abnormal 18F- FDG PET/CT

imaging around the prosthetic valve as a major criterion

significantly increased the sensitivity of the modified

Duke criteria at admission from 70% to 97% owing to a

marked reduction of possible PVE cases from 40 to 23.

Notably, the observed increase in sensitivity was

obtained without comprising the specificity. For the time

being, the modified Duke criteria provide the clinical

reference for the identifying infective endocarditis based

on clinical, echocardiographic, microbiological, and

pathological findings. These criteria enable a diagnostic

probability classification as definite, possible, or rejected

endocarditis.7 Further, in the study of Saby et al.,6

quantification of prosthetic valve FDG uptake with SUV

max and TBR was highly variable among the three

categories of definite, possible, or rejected PVE. While

the mean value of SUV max was significantly higher in

definite PVE (&4.3) as compared to possible and

rejected PVE, respectively (&3.8 and &3.6), a high

overlap among individual measurements widely ruled

out the identification of a definite threshold to differ-

entiate between true PVE, sterile inflammation, and no

PVE. When looking at the TBR in these patients, it was

mildly and non-significantly higher in definite PVE

(&2.0) as compared to possible and rejected PVE,

respectively (&1.8 and &1.7). Thus, in line with the

current observations of Scholtens et al.,1 quantification

of the FDG uptake 60 min post i.v. injection is highly

variable in the individual patient with suspicion of PVE

and, thus, should only be interpreted in the clinical

context, such as medical history of the patients, clinical

presentation, microbiological results, and imaging find-

ings. There are important confounding factors in the

assessment of PVE with 18F-FDG PET/CT imaging that

need to be given particular attention. The study of Saby

et al.6 for example may have underestimated the false-

positive rate as the testing was in patients with high pre-

test probability for PVE. Thus, the diagnostic value of
18F-FDG PET/CT in the identification of PVE still needs

further investigations in the clinically more relevant

population with intermediate probability for the pres-

ence of PVE. Of note, early postoperative inflammation

around the sewing ring of the prosthetic valve may lead

to false-positive findings. This may also be seen as

confounding factor in current results reported by

Scholtens1 as 18F-FDG PET/CT imaging was performed

in the range of 21–4992 days after prosthetic valve

implantation. Other confounding factors that need to be

taken into account such as unsuccessful suppression of

myocardial FDG uptake despite optimal dietary prepa-

ration and prolonged fasting period of [12 h.8 Such

unsuccessful suppression of myocardial FDG uptake

may manifest very focal in the basal segment directly

adjacent to the prosthetic valve leading to a false-posi-

tive finding.9 In addition, mild-to-moderate amount of

FDG uptake around a prosthetic heart valve is com-

monly a normal finding likely owing to mild foreign

body reaction and/or strain on the aortic wall. Other

pitfalls of false-positive findings of PVE may be related

to application of surgical adhesive during prosthetic

valve implantation, the presence of atrial fibrillation

with high energy consumption due to uncoordinated

contraction of atrial myocytes, and lipomatous hyper-

trophy of the intertribal septum.9 Conversely, false-

negative findings may be related to preexisting effective

antibiotic therapy associated with mild residual (non-

significant) FDG uptake as well as vegetations on the

prosthetic valve.9,10 Thus, apart from standard echocar-

diography, CT angiography of the valve should always

be considered to exclude the presence of solitary

vegetations.10

In general, 18F-FDG PET/CT affords a high sensi-

tivity in the identification of PVE when

echocardiographic results are inconclusive.6,11 Yet,

given the pitfalls leading to false-positive findings as

described before,9 the specificity of 18F-FDG PET/CT in

PVE detection may be limited, in particular within the

first 2 months after surgical implantation. Albeit early

identification of PVE is of utmost importance as these

patients have a high mortality when not treated with

geared antibiotics in a timely fashion,12 the low speci-

ficity of 18F-FDG PET/CT in PVE detection may lead to

unnecessary surgical re-interventions not without risk.13

In this respect, leukocyte scintigraphy enables a high

specificity for the presence of acute infection given

radiolabeled leukocyte accumulation in the effected

tissue.14 Rouzet et al.11 investigated in a head-to-head

comparison the diagnostic of yield of 18F- FDG PET and

leukocyte scintigraphy in 39 patients with suspicion of

PVE. For 18F- FDG PET, the sensitivity, specificity,

PPV, NPV, and accuracy proved to be 93%, 71%, 68%,

94%, and 80%, respectively, while 64%, 100%, 100%,

81%, and 86%, respectively, for leukocyte scintigra-

phy.11 Given these observations, it appears reasonable to

perform 18F- FDG PET in patients with suspected PVE

when results of echocardiography are not fully conclu-

sive. While a negative 18F- FDG PET/CT widely rules

out the presence of PVE, an enhanced FDG uptake

adjacent and surrounding the prosthetic valve with a

prosthetic valve-to-background ratio [4.4. is highly

suggestive of PVE.11 When the FDG uptake is mild-to-

moderate and diffuses around the prosthetic valve,

however, the interpretation of the images remains
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uncertain. In such cases, the high specificity and PPV of

leukocyte scintigraphy renders it as an important imag-

ing asset to differentiate between PVE and post-

implantation inflammatory process.11,14 The results of

Scholtens et al. in the current issue1 further contribute to

optimize the standard 18F- FDG PET in the identification

of PVE by avoiding false-positive results with late

imaging of the FDG uptake. Such observations, how-

ever, need to be confirmed in larger numbers and, in

particular, also in patients with intermediate probability

of PVE undergoing 18F- FDG PET/CT. Further

improvements in dietary preparations in conjunction

with may be several time points in FDG PET/CT image

acquisition is expected to lead to a further refinement

and improved diagnostic accuracy of 18F- FDG PET/CT

in the identification of PVE.
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