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Introduction

✓ A robust QA/QC program ensures consistent 

scanner performance by verifying image quality, 

quantification accuracy, spatial resolution, and co-

registration fidelity.

✓ It allows for early detection of  equipment failures, 

supports standardization across sites, and ultimately 

ensures patient safety, diagnostic reliability, and 

regulatory compliance.





Key QA/QC Concepts





Frequency of  QC Tests
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Daily QC - PET

✓ Conducted before first patient scan after

system initialization.

✓ Includes checks on detector blocks, gain,

timing, and emission calibration factor (ECF).

✓ Visual inspection of sinogram or test image

for artifacts.

✓ Pass/fail indicators guide corrective action.





Spatial Resolution Evaluation

Objective: Evaluate the system's ability to distinguish 
small structures using FWHM measurements.

Phantom: Capillary tubes (1 mm) filled with 18F-FDG; 
placed at isocenter and at off-center positions (10 cm).

Acquisition:

• Two positions: center and either 1/4 or 3/8 of  axial 
FOV.

• Use smallest slice thickness and largest matrix size.

• Minimum 5 million counts per scan.



Spatial Resolution Evaluation

Reconstruction:

• Consistent reconstruction parameters (preferably Filtered 
Back Projection).

• No attenuation/scatter correction applied.

Analysis:

• Line profiles drawn in axial, radial, and tangential directions.

• Calculate FWHM.

• Average FWHM from all points.

• Pass criteria: ±5% from baseline.



PET and CT Registration Accuracy

Purpose:

Verify accurate alignment of  PET and CT datasets to ensure 

correct attenuation correction and lesion localization.

Materials:

•Same capillary tubes with CT contrast

•Fusion software or DICOM viewer

Procedure:

1.Fuse PET/CT images in sagittal, coronal, and axial planes.

2.For each point source, calculate distance between PET and 

CT centroids.



PET and CT Registration Accuracy

Data Analysis:

•Record centroid mismatch for each source.

•Compare annual values to baseline.

Acceptance Criteria:

•PET-CT misalignment should be <1 PET voxel (~1–2 

mm).



PET Sensitivity

Purpose:

Measure the system's ability to detect true coincidences per unit activity 

(cps/kBq) using the NEMA PET Sensitivity Phantom.

Materials:

•Phantom tube (700 mm length, 3.9 mm ID, 6.4 mm OD)

•FDG (5.5–7 MBq)

•Phantom holder, Critoseal®, Syringe

Procedure:

1.Fill line source with FDG and seal.

2.Scan at isocenter and 10 cm offset (3 × 1 min each).

3.Record counts and calculate sensitivity.



PET Sensitivity

•Sensitivity = (counts / time) ÷ activity (decay corrected)

•Compare to baseline sensitivity.

Acceptance Criteria:

•Sensitivity must be within ±5% of  baseline.

Source 

Position
Scan 1 Scan 2 Scan 3 Average Baseline Percent Difference (%)

Isocenter 3.60 3.59 3.60 3.60 3.55 1.17

10 cm Offset 3.50 3.50 3.50 3.50 3.45 1.54

Sensitivity (cps/kBq) Comparison



Count Rate Performance & 

Accuracy of  Corrections

❑ Purpose:

Assess PET detector behavior at various activity levels and 

validate system corrections (e.g., scatter, dead time).

❑Materials:

20 cm diameter cylindrical phantom

FDG (~700 MBq)

❑ Procedure:

Baseline: multiple scans over 6–7 half-lives

Follow-up: 2–3 activity levels (including clinical dose equivalent)



Count Rate Performance & 

Accuracy of  Corrections

❑Reconstruct with clinical protocol

❑Data Analysis:

Compute RPNEC = pseudo-noise equivalent count rate

Compare follow-up to interpolated baseline curve

Analyze SUV accuracy in central ROI

❑Acceptance Criteria:

RPNEC: ±5% deviation

SUV in uniform phantom: 0.90–1.10



Image Contrast & 

Scatter/Attenuation Correction

Purpose:

Quantify image contrast and verify accuracy of  attenuation and scatter 

correction using ACR phantom.

Materials:

•ACR phantom with hot/cold cylinders

•FDG doses A & B (per table)

•IV bag, syringes, water

Procedure:

•Fill hot and background compartments

•Acquire PET/CT scan with standard clinical protocol

•Delay ~1 hour post-dosage (match baseline)



Image Contrast & 

Scatter/Attenuation Correction

Data Analysis:

•Measure SUV (mean, max, min) in hot and 

background ROIs

•Calculate contrast ratios

Acceptance Criteria:

•SUV background: 0.85–1.15

•25 mm “hot” SUV: 1.8–2.8

•Ratio (25/16 mm hot): >0.7



Image Uniformity

❑ Purpose:

Evaluate uniformity of  PET signal both within a slice and across slices 

of  a uniform phantom.

❑ Materials:

Uniform cylindrical phantom (~20 cm)

FDG (~700 MBq)

❑ Procedure:

Acquire at two activity concentrations

Reconstruct with clinical settings

Draw 5 circular ROIs per slice and propagate axially



Image Uniformity

❑ Data Analysis:

➢ Calculate:

• IUi (integral uniformity in-slice)

• IUaxial (slice-to-slice)

➢ Compare to baseline

❑ Acceptance Criteria:

➢ IUi and IUaxial must be <5%

𝐼𝑈𝐼,𝑁 =
𝑅𝑂𝐼 𝑁,𝑚𝑎𝑥 −  𝑅𝑂𝐼(𝑁,𝑚𝑖𝑛)

𝑅𝑂𝐼 𝑁,𝑚𝑎𝑥 +  𝑅𝑂𝐼(𝑁,𝑚𝑖𝑛)

 

𝐼𝑈𝐴𝑋𝐼𝐴𝐿,𝑀 =  
𝑅𝑂𝐼 𝑚𝑎𝑥 ,𝑀 −  𝑅𝑂𝐼(𝑚𝑖𝑛 ,𝑀)

𝑅𝑂𝐼 𝑚𝑎𝑥 ,𝑀 + 𝑅𝑂𝐼(𝑚𝑖𝑛 ,𝑀)
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