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Objectives Individuals attending this session will be able to:

 Identify appropriate uses of FDG PET/CT in 
evaluation of hardware/line infections

Optimize patient preparation and protocol 
selection in evaluation of hardware/line 
infections.

Recognize typical appearances of hardware/line 

infections and common "false positives."



Background  Increasing use of FDG PET/CT in the evaluation 
of infection

 Improved availability

 Effective 1/1/2021, CMS has removed “non-
coverage” language for FDG PET in infection and 
inflammation

 Efforts by SNMMI and other lobbying bodies have 
shed light on the evidence-base for FDG PET in 
infection and inflammation

Appropriate patient selection and preparation 
as well as understanding of the clinical scenario 
are critical for accurate interpretation  



First Code 1960



CMS removed 
non-coverage 
of FDG PET for 
inflammation 
and infection

https://www.cms.gov/medicare-coverage-database/view/ncd.aspx?NCDId=323&NCDver=2



Medicare 
Administrative 

Contractors 
(MACs)

Coverage areas



JH Novitas

https://www.novitas-solutions.com/webcenter/portal/MedicareJH

 MAC chat to discuss 
coverage decisions after the 
fact 

 Must provide NPI, PTAN, 
and Pt name, DOB and 
DOS

 Register in advance for 
Medicare Part A or Part B 
session

 Phone contact for general 
questions



FAQs

 Q: Is there a limit of 1 scan per year or per patient lifetime? 

 A: No. For infection and inflammation, there are currently no limits to 
the MACs

 Q: Do I append the PI or PS modifier for infection and inflammation 
scans?

 A: No. These are only for oncologic PET studies to identify initial and 
subsequent indications. 

 Q: What do I do if my claim is denied?

 A: Appeal, and if you are denied, appeal again and be sure you are 
discussing with the medical policy staff or physicians to explain the 
value of the study for the patient. Along with guidelines and medical 
literature. If you need assistance, contact SNMMI. 

 Q: Where can I find the most up to date information on CMS coverage 
determination?

 A: The Medicare National Coverage Determination Manual can be 
accessed online https://www.cms.gov/Regulations-and-
Guidance/Guidance/Manuals/Downloads/ncd103c1_Part4.pdf

Credit: Denise A. Merlino, MBA, CNMT, CPC, FSNMTS



FDG PET/CT in 
Infectious 
and 
Inf lammatory 
Diseases

Pijl et al. Sem Nucl Med 2021: https://doi.org/10.1053/j.semnuclmed.2021.06.008



Patient 
Preparation:

 Standard preparation for FDG PET (NPO 4-6 h, no 
insulin for 4-6 h prior to scan)

 For any suspected cardiac disease or cardiac device 
infection, low carbohydrate, high fat diet for 1-2 days 
prior to scan is necessary to suppress myocardial 
glucose metabolism

F. Jamar., et al. J. Nucl. Med. 2013, 54, 647-658

EANM/SNMMI Guideline for 18F-FDG Use in Inflammation and Infection



FDG PET &
Myocardial 
Metabolic
plasticity

High Fat & Protein - 
No/l0w Carb diet

18F-FDG

Courtesy of James Caldwell, MD

Non-fasting

18F-FDG



Cardiac Sarcoid 
Protocol

Entire day before PET 12 hours before PET

Patient may ingest ONLY:
• Meat and fish (Non-breaded beef, 

steak, pork, bacon, chicken, fish of 
any kind, lamb)

• Eggs
• Nuts
• Green vegetables (less than 1 cup)
• Water, plain coffee, or tea

• Patient may not eat anything
• Patient may drink water or plain 

coffee or tea (no milk, cream, 
sugar, or anything else added)

• Patient may take all medications as 
usual with water.

• Diabetic patients should not take 
insulin or anti-diabetic medications 
the morning of the study.

MAY NOT HAVE: any foods that contain carbohydrates (sugar, starch, corn 
syrup fruit, fruit juice, alcohol, milk) the entire day prior to the scan. Patient 
should avoid processed foods (sausage, deli meats, spam). Patient should 
use plain salt, pepper, or herbs, but avoid seasonings that may have sugar 
added (all season, jerk, etc), as well as avoid seasoned nuts (spiced or honey 
glazed). 

No tortillas, rice, or beans

Cardiac 
Inflammation



Cough 
Suppressant



Same Pt with 
Appropriate 
DIET and FAST 



Second Code 1923



Additional 
useful info:

 Recent trauma or surgery/procedure
 Presence or absence of fever, labs (WBC, ESR, CRP, etc.)
 Any known infectious/inflammatory condition
 Immunosuppressive status
 Medications (esp. antibiotics and steroids)
 Pathophysiologic disturbances and symptoms, such as 

diarrhea and localized pain, especially in the extremities 
(e.g., knee, for appropriate choice of field of view).

 Presence of benign disease with high tissue 
proliferation.

 Pregnancy or suspected pregnancy, breastfeeding, and 
date of the last menses.

F. Jamar., et al. J. Nucl. Med. 2013, 54, 647-658

EANM/SNMMI Guideline for 18F-FDG Use in Inflammation and Infection



Ten Hove et al. 18F-FDG PET/CT in Infective Endocarditis: Indications and Approaches for Standardization. Curr Cardiol Rep. 2021



FDG PET/CT in  
Infect ious  and 
Inf lammatory  
Diseases

Adapted from Treglia. Contrast Media & Molecular Imaging 2019: https://doi.org/10.1155/2019/3018349

Indication Pooled Sensitivity Pooled Specificity

FUO 84-98% 52-86%

Large vessel vasculitis 70-90% 77-98%

Infective endocarditis 61-81% 78-88%

CIED infections 85-87% 90-94%

Vascular graft infections 95-97% 80-89%

Cardiac Sarcoidosis 75-89% 78-83%

Osteomyelitis 92% 92%

Osteomyelitis related to 
diabetic foot

74-89% 91-92%

Prosthetic joint infection 70-86% 84-93%

Spondylodiscitis 95-97% 88-90%

Inflammatory bowel disease 84-85% 86-87%

Rheumatic diseases No meta-analyses No meta-analyses



Prosthetic 
Valve 
Endocarditis

Saby, Published online April 17, JACC.2013.01.092



Prosthetic 
Valve 
Endocarditis

Positive

False Positive

Saby, Published online April 17, JACC.2013.01.092

SUVmax = 3

SUVmax = 7



Prosthetic 
Valve 
Endocarditis

(FDG PET & 
CTA Chest)

Ten Hove et al. 18F-FDG PET/CT in Infective Endocarditis: Indications and Approaches for Standardization. Curr Cardiol Rep. 2021



67Ga SPECT/CT & 
Endocarditis

67Ga SPECT/CT & Endocarditis

Yavari A, Circ CV Imaging 2009;2:e41-e43

Gallium

Fused



99mTc-
HMPAO-
WBC &
Infected 
Aortic Graft 
Anastamosis



18F-FDG PET & 
Infected 
Electronic 
Devices

Sarrazin, JACC, 2012. 59: 1616-25.

Infection Under Generator

Infection Along Lead



99mTc-
HMPAO-
WBC &
Infected Lead



FDG PET/CT in 
LVAD Infection

18F-FDG PET/CT in Left-Ventricular Assist Device Infection: Initial Results Supporting the Usefulness of Image-Guided Therapy. J Nucl Med. 2020



driveline entry point 

SQ driveline path

pump pocket

outflow tract

FDG PET/CT in 
LVAD Infection



LVAD Infection

driveline entry point infection 



LVAD Infection

driveline entry point infection 



LVAD Infection

SQ driveline path & pump pocket infection



LVAD Infection

outflow tract infection



Abikhzer et al. PET Center of Excellence Newsletter 2018: 15(1) 



Sarcoidosis



Giant cell 
arteritis in 
patient with 
FUO

Weitzer et al. Scientific Reports 12 (2022): 1883



Infected right hip 
joint in patient with 

FUO

Biopsy and blood 
cultures performed 

after F-18 FDG 
PET/CT confirmed 

infective coxitis 
caused by 

Staphylococcus 
aureus

Weitzer et al. Scientific Reports 12 (2022): 1883



S p o n d y l o d i s k i t i s



Epidural 
abscess at PET 
after negative 
MRI

E.H. Dibble, et al. AJR 2019, 1358-1365



Take Home 
Points

 FDG PET/CT is an important problem-solving tool in 
patients with IUO who have cardiac devices in place.

 Appropriate patient preparation and clinical history is 
helpful in improving sensitivity and specificity.

 Even if a single site is suspected, WB imaging can 
identify additional sites of involvement with systemic 
inflammatory and infectious etiologies



Questions?

Shaelman@salud.unm.edu
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