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Camera 
dependent

1. Band Artifact

2. Ring Artifact

3. Rolling Stone Artifact

4. Bull’s eye ArtifactSPECT image, transverse image from 99mTc-
sulfur colloid liver–spleen study
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Camera 
dependent

Flood image showing
the cracked crystal artifact

Cracked crystal artifact



Camera 
dependent

A cold spot artifact appears in a scintillation camera image. The 
artifact could be caused by all of the following except:

A. The camera is incorrectly peaked for the radionuclide in the 
study.

B. The photomultiplier tube is defective.

C. The patient is wearing metallic jewellery.

D. An out-dated uniformity correction is used

E. The wrong collimator was used.
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dependent

Single posterior projection image

Daily flood field on the triple-head gamma 
camera
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Camera 
dependent

Parathyroid planar 
images

Cause: 

99m Tc Aerosol from 

previous  patient pulled into 

camera head by fans

Image made with no other source other than 
aerosol pulled into camera head
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In an anterior spot image of the thyroid, a 
starburst artifact may be seen. The
cause of this artifact is:

A. Contamination of the coIlimator.
B. Imperfections in the evenness of the 
collimator holes.
C. An image reconstruction artifact caused by 
filtered back projection.
D. Local photomultiplier tube dead time.
E. Septal penetration.
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Camera 
dependent

Penetration fraction (PF)  These 
photons have penetrated one or 

more lead septa, but are not 
attenuated enough, therefore 

cause scintillation and are 
accepted by the PHA.
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dependent

Septa Thickness 

Thickness must increase with 
acquisition for higher energy 

gammas. This reduces the

Penetration fraction.
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5. Wrong Energy Window
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Movement!
Long scan times (20-50 minutes) can lead to movement
Most common artefact – patient population.
Can minimise by reducing scan time, but leads to noisy data!

Attenuation artefacts
Additional material obscuring the radiopharmaceutical distribution
Rare

Patient-
related
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Post correction



Have you noticed anything peculiar?



Attenuation artefact

Photopaenic rim

Due to technologist arm 

helping patient



Attenuation artifact Repeat



Attenuation

Artifact

Repeat



Bone Scan

Artifacts

Most Common Study in 
General Nuclear Medicine



Bone Scan Common Artifacts in Bone 
Scintigraphy

Gnanasegaran et al. Seminars NM 2009



Bone Scan

Effects of Faulty 
Radiopharmaceutical 
Preparation on Bone Scan
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Bone Scan

Can you match the image with the correct collimator???   
1.LEHR                        2.ME 3. LEGP
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Can you match the image with correct collimator??? 

LEHR ME LEGP 



Bone Scan

20% 140-
keV photo-
peak

Matrix 
64x64

20% 122-
keV photo-
peak

Matrix 
256x256
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Scintigraphy

Gnanasegaran et al. Seminars NM 2009
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Common Artifacts in Bone 
Scintigraphy

Tracer extravasation

?Breast uptake
?Inflammation/Infection



Bone Scan
Common Artifacts in Bone 
Scintigraphy

Tracer extravasation

Compton scatter from a 
partially infiltrated dose



Bone Scan

?Inflammation/Infection
Of the left forearm
?Contamination



Bone Scan

Glove’s sign due 
to arterial injection
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Glove’s sign due 
to arterial injection
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Gnanasegaran et al. Seminars NM 2009



Bone Scan

?Plaster problem
?Inflammation/Infection



Bone Scan

Urinary Contamination at the 
site of sock
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Gnanasegaran et al. Seminars NM 2009
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Bone Scan
Cardiac diffuse tracer activity 
due to MI- PCI in LAD



Bone Scan
Common Extraosseous
Activity in bone scan



?Bladder
?Contamination
?Bone Metastases
What should have
been done to help to identify

- ?additional views

Bone Scan



Or check
Previous images

Bone Scan



Left inguinal hernia containing 
urinary bladder

Bone Scan



Bone Scan
Artifacts on SPECT/CT
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Gnanasegaran et al. Seminars NM 2009



Bone Scan Artifacts on SPECT/CT



A patient with a history of thyroid cancer has suspected bone marrow metastases
in the cervical spine. It is recommended to perform both an I-131 radioiodine scan as
well as a bone scan using the Tc-99m-MDP. Which would be the optimum sequence to
perform unambiguous scans in the shortest time?
A. Administer the I-131 and Tc-99m simultaneously. Perform the bone scan first and
recall the patient after 24 hours for the radioiodine scan.
B. Administer the I-131 first. Perform the I-131 thyroid scan at 24 hours, then inject Tc-
99m MDP and perform the bone scan shortly afterwards.
C. Administer the I-131 first. Perform the I-131 thyroid scan at 24 hours, then ask the
patient to wait 3 to 6 weeks until the I-131 has fully decayed before performing the
bone scan.
D. Administer the Tc-99m MDP first. Perform the bone scan. Then administer the I-
131, and perform the thyroid scan after 24 hours.
E. Administer the Tc-99m MDP first, followed shortly thereafter by the I-131. Then
perform the bone scan followed by the thyroid scan after 24 hours.

Bone Scan



The presence of I-131 will interfere with a Tc-99m bone scan but 
not vice versa.

This is because the higher energy 364 keV I-131 photons down-
scatter into the Tc-99m window, while the reverse is not physically 
possible. Therefore, the Tc-99m must be administered and scanned 
first. 

Answer C wouId work, but would not optimize the time.

Bone Scan



What would be the appearance of a gamma camera image if a Tc-99m isotope
scan were performed for the same duration but with the wrong collimator: 
a medium Energy general-purpose instead of a low-energy general-purpose collimator ?

A. There would be absolutely no effect.
B. The image will be more noisy, but probably clinically acceptable.
C. The image quality would be poor due to septal penetration. The study would need to
be repeated.
D. There would be so few counts that the study would need to be repeated.
E. This mistake could never happen, because instrument interlocks would prevent a Tc-
99m study being performed with the wrong collimator.

Bone Scan



The thicker septa (and smaller hole diameters) of a medium-energy collimator
would diminish the count rate by approximately 30% and render the image more
statistically noisy. 
This is less serious than if a low-energy collimator were used for a medium-energy 
isotope. In this case, significant septal penetration would
substantially degrade the image contrast and render the image unreadable.
Whereas the selection of the wrong collimator for a specified isotope would give
the technologist a warning message, it would not prevent the gamma camera
from acquiring an image in this configuration.

Bone Scan






