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Abstract
Aims

This study aimed to evaluate the effectiveness of cardiac 2-deoxy-(F) fluoro-D-glucose (FDG)-
PET/CT (F18 FDG PET/CT) in assessing cardiac inflammation, particularly in suspected cardiac
sarcoidosis by analyzing patient compliance with dietary instruction and the effect this had
on study accuracy.

Methods

A single centre audit was conducted on all cardiac F18 FDG PET/CTs from 2018 to 2023
inclusive. Data collected included patient demographics, referral sources, scan indications
and myocardial suppression levels.

Results

Between November 2018 and December 2023, 73 F18 FDG PET/CT scans were performed on
53 patients, mostly male (41, 77%), with a mean age of 57 years. Internal referrals accounted
for 29 cases (55%), while 24 (45%) originated from external hospitals. The primary indication
was suspected cardiac sarcoidosis, with 30 patients also showing suspicion of extra-thoracic
disease. One case involved suspected prosthetic valve infection. Adequate myocardial FDG
suppression was achieved in 64 scans (87.7%), with 4 (5.4%) showing suboptimal suppression
and 5 (6.8%) being non-diagnostic. In total, 68 scans (93.2%) yielded sufficient myocardial
suppression to support a definitive radiological interpretation.



=

IM Ir Med J; November-December 2025; Vol 118; No. 10; P168

Official Journal of the

Irish Medical loth December, 2025

Organisation

Discussion

This audit highlights the robust diagnostic performance of our FDG-PET/CT program in the
evaluation of cardiac sarcoidosis and related conditions. Further investment in scanning
capacity and protocol optimization, alongside ongoing technological and evidentiary
advances, will enhance its integration into personalized cardiac care.

Introduction

Non-invasive cardiac imaging plays a pivotal role in the assessment of cardiac disease. The
use of 2-deoxy-(F) fluoro-D-glucose (FDG)-PET/CT (F18 FDG PET/CT) for advanced non-
invasive cardiac imaging has evolved over recent years, in the evaluation of cardiac
inflammation (especially cardiac sarcoidosis) and both native and prosthetic cardiac
infection?.

F18 FDG PET/CT is primarily used in oncology imaging, taking advantage of the tendency of
tumours to be relatively hypermetabolic compared to background normal tissues, providing
an accurate whole-body assessment for metastatic disease. The radiotracer FDG is a
radioactive glucose analogue that is taken up into cells via the GLUT receptors akin to glucose,
undergoing phosphorylation but not entering the Krebs cycle. It emits positively charged high
energy electrons (positrons) that can then be detected by a camera with a high energy
threshold—this is the basic principle behind F18 FDG PET/CT. A low dose CT scan is acquired
just before the PET scan for attenuation correction purposes and for anatomical localisation.
Post-processing fusion of these two image datasets then provides the coloured image series
that physicians are familiar with when reviewing F18 FDG PET/CTs.

For a standard oncology F18 FDG PET/CT patients typically fast for 4-6 hours to reduce
circulating insulin levels to minimise FDG concentration in skeletal muscle, maximising the
available tracer for hypermetabolic tumour to take up. Typically, after this length of fasting,
there remains heterogenous or diffuse physiological uptake throughout the left ventricular
myocardium, limiting the ability to evaluate for cardiac pathology. However, the myocardium
can use both glucose and free fatty acids to meet its substantial energy requirements?. When
performing FDG cardiac PET to look for areas of infection or inflammation, we try to take
advantage of this by essentially ‘switching’ the myocardial cells from glucose to free fatty acid
metabolism. By doing this, when we the administer FDG, we can look for areas of increased
uptake which are then likely to represent areas of infection or inflammation, depending on
the clinical scenario.
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Ensuring effective suppression of physiological FDG uptake is important for obtaining
diagnostic images scans, and various strategies involving dietary and/or pharmacological
adjustments have been devised for this purpose. These include a prolonged (>18 hour) fast
preceded by a high-fat low-carbohydrate diet the day prior to the scan, with some centres
giving a bolus of unfractionated heparin prior to FDG injection to increases circulating free
fatty acids®4.

We began a cardiac PET service in St Vincent’s University Hospital (SVUH) in 2018. The
objective of this paper is to describe how this service has been used to date, encompassing
referral patterns, image quality and scan results.

Methods

We reviewed all cardiac FDG PET/CTs performed in St Vincent’s University Hospital between
the service commencement in in November 2018 until December 2023. The sample
population was derived from the St Vincent’s University Hospital Syngo Workflow Browser
database (Siemens, Germany) where discrete datapoints relating to patient demographic,
referral location, scan indication and radiologist reported physiological myocardial
suppression for each of the respective scans was recorded and tabulated. This protocol was
reviewed and accepted by the St Vincent’s University Hospital Audit Committee prior to the
commencement of the study.

Our current patient preparation protocol prior to a cardiac FDG PET/CT instructs patients to
follow a high-fat, high-protein, low-carbohydrate diet at least 24 hours before, along with a
15-hour fast prior to the scan. Between 9am-7pm, the day prior to examination, we
recommend selecting one protein option from Group A — either a 250g casserole (prepared
with chicken, bacon, shallots and mushrooms), 150g grilled salmon, 200g fried Quorn or a
cheese omelette made with four eggs — and complemented with any combination of
vegetables from Group B. Foods and drinks high in carbohydrates or heavily processed were
excluded. Prohibited items included all fizzy drinks, alcoholic beverages, sweetened drinks,
processed meats, fish, or poultry, as well as high-carb vegetables (e.g. potatoes, peas,
carrots), dairy products like milk and processed cheese, condiments with added sugars (e.g.
ketchup, barbecue sauce), and starchy foods such as pasta, bread, rice, cereals, fruit, sweets
and chocolate. If unsure, participants were advised to choose items with minimal or no
carbohydrate content. These instructions are sent out to the patient in a leaflet along with
the appointment details (see sample instructions on the next page).
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Diet Timetable Guide

Day before the scan Day of Scan
Normal breakfast before 9am Fasting until Scan
9am - 7pm Special Diet* Normal diet once scan completed

>7pm Fast - Water only

Snack ideas — Celery sticks/cheddar chunks/nuts

Food Instructions

Group A - Protein Group B - Vegetable

Grilled Salmon (Fish Option) Broccoli

Quorn Pieces (Vegetarian

Option) Cauliflower

Omelette (Egg Option) Celery

Chicken (Meat Option) Courgette
Aubergine
Cucumber
Lettuce
Curly Kale
Spinach
Mushrooms
Garlic
Pepper

Patient’s should take a combination on Group A with a selection of
steamed or boiled vegetables

In cases where suppression of myocardial glucose uptake has been successful, the
myocardium is imperceptible on the PET only images. To examine how successful our protocol
has been, an assessment of St Vincent’s University Hospital’s dietary protocol was performed
by reviewing the radiologist reported suppression of physiological myocardial FDG-uptake on
all cardiac F18 FDG PET/CTs. Scans were categorised as ‘adequate’, ‘suboptimal’ and ‘non-
diagnostic’ based on the radiologist visual qualitative assessment of residual myocardial
tracer uptake. ‘Adequate’ scans were classified as those where the reporting radiologist
stated that an adequate level of myocardial FDG-suppression was achieved that would not
jeopardise the diagnostic integrity of the scan. A scan was classified as ‘suboptimal’ if the scan
was reported but did specify poor physiological suppression that may affect diagnostic
accuracy. Scans classified as ‘non-diagnostic’ if the scan was reported as non-interpretable for
cardiac assessment due to the lack of myocardial glucose suppression. No exclusion criteria
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were applied to the cases. Results of this project were recorded and assessed using Excel
(Microsoft Corp.) and SPSS (IBM Corp.).

Results

In total, 73 cardiac FDG PET/CTs were performed during the eligible period and were included.
This included a cohort of 53 individual patients (41 male, 12 female, mean age 57 +/- 12 years)
(Table 1). Patients were primarily referred for assessment of suspected (n = 62, 84.9%) with
30 patients (55.5%) having known extra-cardiac sarcoidosis prior to referral. New cardiac
arrhythmias, including ventricular tachycardia or atrial fibrillation, or unexplained left
ventricular dysfunction with suspected fibrosis, prompted further imaging evaluation for this
subgroup. Other indications included suspected prosthetic valve infection in one patient while
another for assessment of a cardiac mass.

Referrals in SVUH are currently accepted from anywhere nationally. Many of the scans
performed in SVUH were taken from in-house referrals (n = 29 patients, 55%). However,
patient referrals were also seen from other institutions (n = 24, 45%). The number of scans
performed on an annual basis has remained relatively steady since the inception of the
programme with 5, 13, 12, 10, 18 and 16 being performed from 2018 until 2023 inclusive.

In this cohort, 44 patients underwent a single F18 FDG PET/CT scan, while 9 patients had
between 2 and 5 scans over a six-year period for disease monitoring and therapeutic guidance
(Table 2). Complete resolution of metabolic activity was observed in 6 patients, while 3
demonstrated a partial response (Figure 1 —2). Notably, F18 FDG PET/CT incidentally detected
two cases of colorectal cancer, which were subsequently confirmed through histological
analysis.

Of the total number of scans performed, (n = 64, 87%) had an adequate level of myocardial
FDG-suppression, providing diagnostic image quality (Table 3). There were fewer scans
deemed as either suboptimal (n = 4, 5.4%) or non-diagnostic (n = 5, 6.8%) (Figure 3). The
protocol demonstrated a strong performance when represented as a total of the resulted
scans (n =68, 93.1%).
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Figure 1. Transverse cardiac FDG-PET/CT image demonstrating excellent myocardial glucose

suppression. Focal areas of FDG uptake are noted, indicative of cardiac sarcoidosis, with a maximum
standardized uptake value (SUVmax) of 9.18.

#

Figure 2. A series of cardiac FDG-PET/CT scans were conducted after immunosuppressive therapy,
demonstrating excellent myocardial glucose suppression and complete resolution of the previously
observed metabolic activity. These imaging results provided valuable justification for the continuation
of immunosuppressive treatment.

Figure 3. A non-diagnostic Cardiac FDG-PET/CT attributable to dietary protocol noncompliance.
Diffuse myocardial FDG uptake likely represents physiological activity and is non-diagnostic for
assessment of cardiac inflammation. Multi-station, symmetric mildly metabolically active mediastinal
lymph nodes in a pattern typical for sarcoid are demonstrated on the maximum intensity projection
(MIP) PET image on the left.
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Table 1. Table displaying patient demographics and scan data. A detailed breakdown of patient

demographic information including age, sex, and relevant scan indication is outlined. Referral sources

with annual distribution of scans performed across the study period are comprehensively discussed.

Patient Demographic Table N (%)
Total Scans 73
Patients 53
Sex
Male 41 (77)
Female 12 (23)
Mean Age (Years) 57 +/- 12
Scan Indications
Evaluation of Confirmed/Suspected Cardiac Sarcoidosis 64 (87)
Unexplained LV Dysfunction 3(4)
Recurrent Tachyarrhythmia 4 (5)
Prosthetic Device Infection 2 (3)
Cardiac Mass 1(1)
Referral Location
SVUH Referral 29 (55)
Other Institutions 24 (45)
Scans performed
2018 5(7)
2019 13 (19)
2020 12 (17)
2021 10 (8)
2022 18 (26)

2023 16 (23)
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Table 2. Table presenting a detailed comparison between the number of scans performed and the
corresponding metabolic responses observed via FDG-PET/CT. Metabolic outcomes are categorized
based on changes in serial SUVmax measurements. A "partial” response is defined as a reduction in
SUVmax that remains elevated above the basal metabolic activity seen in the cardiac myocardium,
while a "complete" response indicates full metabolic resolution.

Breakdown of Scans Performed vs Metabolic Outcome
Metabolic

Number of FDG-PET/CT (N=73) Patients (N=53) Response
Complete  Partial

1 43 (83) - -
2 4 (8) 1(25) 3(75)
3 1(2) 1(100) 0
4 1(2) 1(100) 0
5 3(5) 3 (100) 0

Table 3. Table performance metrics of the patient preparatory protocol.

Performance of Preparatory Protocol

Level of Myocardial Suppression N =73 (%)
Optimal 64 (87)
Suboptimal 4 (6)

Non-diagnostic 5(7)
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Discussion

FDG-PET/CT is an advanced non-invasive cardiac imaging modality providing important
information on cardiac metabolism This study evaluates the protocol used at a tertiary
academic hospital in Ireland, aligning with current guidelines. Our findings indicate
satisfactory performance of the current protocol with approximately 93% of scans having
adequate myocardial glucose suppression (Table 3, Figure 1-3). The protocol utilized a high-
fat, high-protein, low-carbohydrate diet followed by a prolonged fasting period exceeding 12
hours, demonstrating patient-friendliness, particularly for those with low health literacy.
Alternative protocols, such as extended fasting or heparin co-administration, present
significant challenges. Prolonged fasting poses risks for diabetic patients and may necessitate
hospital admission, an impractical solution given the current bed shortage. Heparin
administration carries risks for patients with bleeding disorders or those on anticoagulants.

The main indication for cardiac FDG PET/CT in our cohort was for the diagnosis/monitoring of
cardiac sarcoidosis (Figure 1-2). This role is established internationally and supported by
consensus guidelines in Europe, the US and Japan. For example, the joint consensus document
by SNMMI (Society of Nuclear Medicine and Molecular Imaging) and ASNC (American Society
of Nuclear Cardiology) highlights the integration of FDG-PET/CT in the diagnostic framework
for cardiac sarcoidosis as per the HRS (Heart Rhythm Society) criteria>®. A comprehensive
meta-analysis encompassing 33 studies, and 1997 patients reports a sensitivity of 72% and a
specificity of 82%, underscoring FDG-PET/CT's diagnostic value in this domain’. Additionally, a
recent meta-analysis by Coulden et al. examined the prognostic value of FDG-PET/CT in cardiac
sarcoidosis, demonstrating that FDG uptake during PET was predictive of major adverse
cardiac events (MACE) with an odds ratio of 2.1 (95%CI 1.4 - 3.2; P<.001)8.

This growing body of evidence highlights the critical need for accurate diagnosis and early
intervention in cardiac sarcoidosis due to its association with significant morbidity and
mortality, including sudden cardiac death and progression to advanced myocardial fibrosis or
end-stage heart failure®. The burden is especially pertinent in Ireland, where sarcoidosis
prevalence appears among the highest rates globally®®. Timely identification and specialist
cardiology input are essential, particularly for patients at high risk who may benefit from
advanced imaging. FDG-PET/CT is increasingly recognised for its utility in diagnosis,
therapeutic guidance, and risk stratification. Given that cardiac involvement occurs in up to
25% of sarcoidosis cases, of which approximately one-quarter may present as isolated cardiac
sarcoidosis, clinicians should maintain a high index of suspicion!!. Notably, up to 60% of
patients with cardiac sarcoidosis may require ICD implantation due to the risk of sudden
cardiac death?2,
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Evaluation of cardiacinfection, in particular prosthetic infections, is another use we have seen
for cardiac PET. The European Society of Cardiology (ESC) recommends incorporating
abnormal FDG uptake as a major criterion for diagnosing prosthetic valve endocarditis (PVE)
in cases initially classified as "possible" or "denied" by the modified Duke criteria®. Conversely,
the American Heart Association (AHA) underscores the necessity for further studies to validate
FDG-PET/CT's efficacy in diagnosing infective endocarditis'3. A meta-analysis by Ten Hove, D.
et al. reveals a sensitivity of 95% and a pooled specificity of 91% for detecting device-related
infections!4.

The pattern of FDG uptake on PET/CT plays a central role in differentiating an underlying
pathological process from benign physiological uptake, as shown in Figures 1-3. Diffuse
uptake, typically uniform across the myocardium, is often physiologic due to suboptimal
dietary preparation but may occasionally indicate global inflammation such as diffuse
myocarditis or sarcoidosis, when paired with perfusion abnormalities!®. In contrast,
heterogeneous or patchy uptake suggests focal inflammation, infection, or infiltration and
often aligns with clinical symptoms!®. An inflamed myocardium usually has preserved
perfusion with increased FDG uptake?’, while ischemic regions may show reduced perfusion
and variable uptake based on viability!8. A perfusion-FDG mismatch indicates viable but
dysfunctional (hibernating) myocardium, whereas matched defects with low uptake point to
scar. Patchy FDG uptake with normal perfusion supports focal inflammation. Integrating
perfusion imaging with PET thus improves diagnostic precision and guides management.

Incidental pulmonary findings suggestive of pulmonary sarcoidosis can often prompt further
investigation using FDG-PET/CT, a modality with reported sensitivity and specificity of 0.97
and 0.87, respectively®®. Despite this, the imaging technique remains relatively underutilized
in cases of pulmonary sarcoidosis. In our cohort, some externally referred patients may have
undergone FDG-PET/CT primarily to characterise pulmonary findings or monitor treatment
response. Recent findings highlight significant variability in the referral patterns for this
imaging, often made on a case-by-case basis. In the absence of robust, standardized
guidelines for using PET in pulmonary sarcoidosis, its application remains inconsistent and
variable?.

Globally, inequities in access to PET/CT imaging are tracked by the IMAGINE database, an area
where Ireland underperforms?l. SVUH currently accepts referrals from across the country,
with nearly 50% of our cohort coming from external institutions. In response to growing
demand, efforts are focused on enhancing cost-effectiveness and accessibility through
advances in scanner technology and standardized imaging protocols. Given the high radiation
burden and limited availability of FDG-PET/CT, equitable and efficient use is essential.
Specialist cardiology oversight in the referral process is critical to maintaining diagnostic
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accuracy, preventing inappropriate use, and ensuring sustainable access as demand continues
to rise.

However, one challenge not addressed by this study is the absence of an internal control to
verify patient compliance with the prescribed pre-scan dietary protocol. Compliance was
assessed primarily through radiographer-administered questionnaires and documentation on
the morning of the scan, relying heavily on patient self-reporting. As myocardial glucose
suppression depends critically on strict dietary adherence, it remains unclear whether non-
diagnostic scans reflected protocol inefficacy or patient non-compliance. This distinction,
which was not explored in the present study, limits the ability to draw firm conclusions about
the true performance of the dietary preparation protocol. Furthermore, the relatively low
volume of cardiac FDG-PET/CT scans limits statistical power and generalizability, an
acknowledged constraint common to studies of this nature. Despite these limitations, the
study contributes meaningful data to the literature and enables more informed comparisons
between dietary protocols. Future research incorporating larger cohorts and objective
measures of adherence will be essential to validate and extend these findings.

This audit highlights the robust diagnostic performance of our FDG-PET/CT program in the
evaluation of cardiac sarcoidosis and related conditions. Further investment in scanning
capacity and protocol optimization, alongside ongoing technological and evidentiary
advances, will enhance its integration into personalized cardiac care.
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