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v Introduction
v Scanning protocols

v18F DCFPyL vs. other PSMA targeting PET
radiopharmaceuticals

vImage Interpretation
v'Pearls and pitfalls

v Reporting '8F DCFPyL PET
vImage Interpretation Cases
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Case list

Case 1: Normal biodistribution

Case 2: Primary staging, high PSA, prostate gland
Case 3: Post-RP, very low PSA, lymph nodes

Case 4: Primary staqging, prostate

Case 5: Primary Staqging, high PSA, prostate findings
Case 6: Post-EBRT, subtle lymph nodes

Case 7: BCR, celiac ganglia

Case 8: Post-RP and EBRT, inquinal node and urinary issues
Case 9: Primary staging, rib finding and discussion
Case 10: Post-RP/PLND/EBRT, lung finding

Case 11: Post-EBRT, prostate finding

Case 12: BCR, low PSA skull and lung finding

Case 13: BCR, testicular finding
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Cancer Statistics - 2021

Estimated New Cases
Males Females
|Prostale 248530 26%| | Breast 261,550 0% |
Lung & bronchus 118,100 12% Lung & branchus 116,660 13%
Colon & rectum 78,520 B% Caolon & recium 69,880 a%
Urinary bladder 64,280 Tl Utering corpus 66,570 T
Malanoma of the skin 62 260 B% Melanama of the skin 43,850 5%
Kidney & renal palvis 48,780 5% Mon-Hodgkin lymphoma 35,830 a%
HMon-Hodgkin lymphoma 45,630 5% Thyroid 32,130 W
Orral cavity & pharynx 38,800 4% Pancreas. 28,480 I
Leukemia 35,530 4% Kidney & renal pelvis 27,300 I
Pancreas 31,850 3% Leukamia 25 560 3%
All Sites. 70,250 100% All Sites. 927,910 100%
Estimated Deaths
Males  Females
Lung & bronchus 59,410 22% Lung & branchus 62470 22%
[Prostate 34130 11y [ Breast 42600 15% |
Colon & rectum 28,520 2% Colon & recturm 24,460 %
Pancreas 25,270 B% Pancraas 22,850 8%
Liver & intrahepatic bile duct 20,300 B% Crvary 22950 5%
Leukemia 13,900 4% Litedine corpus 12,840 A%
Esophagus 12,410 4% Liver & intrahepatic bile duct 8,830 I
Urinary bladder 12,260 4% Laukemia 8,760 %
Mon-Hadgkin lymphoma 12,170 4% Nan-Hodgkin mphoma 8,550 %
Brain & other nervous system 10,500 3% Brain & other nervous system 8,100 I
All Sites. 319,420 100% All Sites 289,150 100%
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Prostate Specific Membrane Antigen

Prostate-specific membrane antigen (PSMA) is a transmembrane protein overexpressed in prostate
cancer; PSMA has known enzymatic activities and acts as a glutamate-preferring carboxypeptidase.
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Prostate Specific Membrane Antigen (PSMA)

Normal prostate
tissue: intracellular

Prostate cancer:
cell surface

» PSMA expression is primarily extracellular
in prostate cancer vs. intracellular in
normal prostate tissue

» Expression in normal tissues
* Prostate epithelium
* Proximal convoluted renal tubules
« Jejunal brush border (small intestine)
* Nervous system ganglia
« Salivary glands (acinar and some duct cells)
« Lacrimal glands

Thomas J.W. Klein Nulent. Oral Surg Oral Med Oral Pathol Oral Radiol.
2018
Modified graphic of original schematic (courtesy of Dr. P.L. Choyke, NCI)
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“PSMA PET” publications

(source: PubMed)
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“FDG PET” publications

(source: PubMed)
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PyL ('8F DCFPyL)

2-(3-{1-Carboxy-5-[(6-[18F]fluoro-pyridine-3-carbonyl)-amino]-
pentyl}-ureido)-pentanedioic acid

» Developed at Johns Hopkins University
by Martin Pomper, MD, PhD

» Prostate Surface Membrane Antigen
ligand (PSMA)
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Mol Imaging Biol 2020 February ; 22(1): 190-197.
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Number of 18F-DCFPyL positive lesions

Number of lesions Number of lesions Lymph npdes Lymph nodgs extra- Bones  Other organs °
prostate bed pelvic pelvic
Radical Prostatectomy 21 226 260 325 57
Radiation therapy 36 104 216 293 44

a Most commonly in the lungs.

Sites of metastatic lesions that can be candidates for local targeted therapy

Pelvic only (Prostate bed with or Extra-Pelvic

Prostate bed only without pelvic lymph nodes) Oligometastases (1-3)

Number of Patients (%) 25 (14) 45 (25) 53 (29)




Impact of '8F DCFPyL PET/CT on patient management

Number of patients Positive Negative P

(% total patients) DCFPyL PET DCFPyL PET

Treatment after DCFPyL PET/CT 108 (60) 8 (4)
Radiation +/- ADT 64 (35) 6 (3)
ADT 44 (24) 2(1)
Surveillance 14 (8) 17 (9)
Other 297 (16)

a 20 patients had no documented management plan. 3 patients started ADT before the scan
and continued afterwards

b 8 patients received empirical treatment despite negative DCFPyL PET findings.
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ositron “mission Tomography (PET) Cameras

PET/CT system and images

PET/MRI system and images
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Effect of forced diuresis during '®F-DCFPyL PET/CT in patients
with prostate cancer: activity in ureters, kidneys and bladder
and occurrence of halo artefacts around kidneys and bladder
Maurits Wondergem, Friso M. van der Zant, Ladan Rafimanesh-Sadr

and Remco J.J. Knol
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Patient Preparation

> There is no fasting requirement prior to the '8F-DCFPyL injection

» Instruct patient to drink water (1-2 glasses) to ensure adequate hydration prior to the administration
of "8F-DCFPyL

Voiding

> Instruct patients to void frequently for the first few hours following administration of "®F-DCFPyL to
reduce radiation exposure, including during uptake and immediately prior to scanning
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Initial Staging (Pre-Prostatectomy) and Biochemical Recurrence

CT PET PET*

18F DCFPyL

NERRRRRNRRRA RN RN RN NRRNANRNNARRNRNRRRRNNE
45’ 60’ 75’ 90’ 105’ 120’

*Delayed PET images at 120 mins post-injection may identify additional lesions.
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Initial Staging (Pre-Prostatectomy) and Biochemical Recurrence

CT PET PET*

18F DCFPyL
Oral contrast
i.v. contrast

0 15’ 30’ 45’ 60’ 75’ 90’ 105’ 120’

*Delayed PET images at 120 mins post-injection may identify additional lesions.
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18F DCFPyL

Initial Staging (Pre-Prostatectomy), if PET/MRI available

) Pelvic WB WB
Pelvic mpMRI PET MRI PET

IIIIIIIIIIII|IIIIIIIIIIII|IIIIIIIIIIII|IIIIIIIIIIII
90’ 105’

15’ 30’ 45’ 60’ 75
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Standardized Protocols

v’ dosage adjusted per body weight
v’ time from injection to imaging

v' oral contrast

v' i.v. contrast

v' reporting of CT findings
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Matched-pair comparison of **F-DCFPyL PET/CT and *F-PSMA-1007 PET/CT in
240 prostate cancer patients; inter-reader agreement and lesion detection rate

of suspected lesions.

Maurits Wondergem?, MD, PhD, Friso M. van der Zant!, MD, PhD, Wouter A.M. Broos*, MD, Remco J.J.
Knol?, MD, PhD

Journal of Nuclear Medicine, published on February 5, 2021
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8F-Fluciclovine %8Ga-PSMA11 18F-DCFPyL

63 year-old man with BCR PC (PSA 3.14) had a '8F-Fluciclovine (A) that was negative, but ¥Ga-PSMA11 PET (B) done within 30 days showed
pelvic nodal metastases (arrows). ®F-DCFPyL PET (C) done 3 days after ¥8Ga-PSMA11 showed more extensive nodal metastases (arrows).
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http://www.snmmi.org/Video/Player.aspx?VideoID=827
http://www.snmmi.org/Video/Player.aspx?VideoID=828
http://www.snmmi.org/Video/Player.aspx?VideoID=826




18F.DCFPyL: Normal Biodistribution

Lacrimal . Salivary

v

Liver «——— Spleen
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Kidney

«— Bowel
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Bladder
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Click on
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http://www.snmmi.org/Video/Player.aspx?VideoID=829
http://www.snmmi.org/Video/Player.aspx?VideoID=830

Prostate Cancer Lesions
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Click on
image for
MIP video

64 year-old man with BCR PC (PSA 2.88). "®F-DCFPyL PET shows left supraclavicular and retroperitoneal nodal metastases.
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http://www.snmmi.org/Video/Player.aspx?VideoID=831

Click on
image for
MIP video

76 year-old man with BCR PC (PSA 2.6). "®F-DCFPyL PET shows small retroperitoneal nodal metastases.
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http://www.snmmi.org/Video/Player.aspx?VideoID=832

Click on
image
for MIP
video

70 year-old man with BCR PC (PSA 0.69). '8F-DCFPyL PET shows pulmonary metastases.
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http://www.snmmi.org/Video/Player.aspx?VideoID=833

Click on
image for
MIP
video

66 year-old man with BCR PC (PSA 0.5). "8F-DCFPyL PET shows pelvic nodal metastasis.
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http://www.snmmi.org/Video/Player.aspx?VideoID=834

Click on

image for —
MIP -
video

69 year-old man with BCR PC (PSA 4.49). "8F-DCFPyL PET shows nodal and liver metastases (arrows).
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http://www.snmmi.org/Video/Player.aspx?VideoID=835




Click on
image for
MIP video

75 year-old man with BCR PC (PSA 698.4). 8F-DCFPyL PET showed extensive hepatic, nodal and skeletal metastases.
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http://www.snmmi.org/Video/Player.aspx?VideoID=836
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Click on
images for — >«
MIP video
—_— —_—

70 year-old man with BCR PC (PSA 16.7). '®F-DCFPyL PET MIP (A) and "8F-NaF PET MIP (B) show uptake
in a right inferior pubic ramus metastasis (red arrows). However, a small lesion in the left inferior pubic
ramus is only seen on 8F-NaF PET (green arrow).
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http://www.snmmi.org/Video/Player.aspx?VideoID=837
http://www.snmmi.org/Video/Player.aspx?VideoID=838

Click on
image for
MIP video

9mTc-MDP 18F-DCFPyL

74 year-old man with BCR PC (PSA 18.3) had a bone scan (A) that showed metastatic disease, but 8F-
DCFPyL PET MIP (B) done 1 day apart showed much more extensive skeletal metastases.

Society of Nuclear Medicine and Molecular Imaging


http://www.snmmi.org/Video/Player.aspx?VideoID=839
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Click on
image for
MIP video

62 year-old man with BCR PC (PSA 0.23). Focal uptake in peripheral ganglia is noted.
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http://www.snmmi.org/Video/Player.aspx?VideoID=840

Excluding men from potentially curative local treatment based on a suspicion of solitary PSMA PET rib metastasis is not justified

*Content courtesy of Dr. Jeremie Calais.
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Prostate Sternum

Early

Delayed -
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Sternal uptake is
due to trauma from
recent water-skiing

accident.
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62 year-old man with BCR PC (PSA 4.07).
PSA decreased to undetectable after

radiation to the rib and pelvic LNs.
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Click on images
for MIP videos

52 year-old man with BCR PC (PSA 0.176).
Solitary rib metastasis is identified.


http://www.snmmi.org/Video/Player.aspx?VideoID=841
http://www.snmmi.org/Video/Player.aspx?VideoID=842

Click on
image for
MIP video

76 year-old man with BCR PC (PSA 0.47).
Low level uptake is seen in rib fractures.
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http://www.snmmi.org/Video/Player.aspx?VideoID=843

Splenic Hemangioma as a Potential Pitfall on PSMA-Targeted
'8E_DCFPyL PET/CT

Guillaume Chaussé, MD, Jerome Laufer, MD, Gad Abikhzer, MD, and Stephan Probst, MD

Society of Nuclear Medicine and Molecular Imaging



e 6. pourens, e 2. o, U Ptake of prostate-specific membrane antigen-targeted
MicHaEL A. GoRIN'?, STEVEN P. Rowg!* - -
BF.DCFPyL in avascular necrosis of the femoral head

World Journal of Nuclear Medicine / Volume 18 / Issue 4 / October-December 2019
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Cylindroma, an uncommon presentation on '*F-DCFPyL PET/CT

B.P.F.Koene'(® - Y. J. L. Bodar"**. D. Meijer'** . E. H. Jaspars® « A. N. Vis'* . D. E. Oprea-Lager?
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Click on
image for
MIP video

76 year-old man with BCR PC (PSA 18). Focal uptake is seen in the thyroid.

Society of Nuclear Medicine and Molecular Imaging


http://www.snmmi.org/Video/Player.aspx?VideoID=844

Nodule was biopsied
and pathology report
indicated adenoma.
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Uptake of the prostate-specific membrane antigen-targeted
PET radiotracer '®F-DCFPyL in elastofibroma dorsi

Michael A. Gorin®, Wael Marashdeh®, Ashley E. Ross®, Mohammad E. Allaf®,
Kenneth ). Pienta®, Martin G. Pomper” and Steven P. Rowe”
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About the report

» The report describes the performance of the test

» The report interprets the test

» The report reflects on the author(s), the department and the medical center
» The report is a permanent record and should be crafted so that it is a
pleasure to read after days, weeks, months or years

» The report is a medical legal document
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Report content

» ldentification
» Indication/Clinical history (relevant)
» Comparison/Correlating studies

> Procedure

v' Radiopharmaceutical
v' Administered activity
v Route

v Protocol

» Findings
» Impression
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Findings and Interpretation

» Avoid describing everything seen but not giving an interpretation

» Avoid rambling description of findings without a reasonable
conclusion

» Avoid language that pushes referring MD into inaction

» ACR Standard for Communication in “Standards 2002-2003":

“Precise diagnosis...wherever possible. Differential diagnosis when appropriate
and follow-up or additional studies when appropriate”
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Findings and Interpretation

» This is often all that is read

» Start with statement normal or abnormal

» Answer the clinical question asked by referring physician
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Good Reports are:

» Clear

» Concise (brief)

» Complete

» Consistent

» Clinically relevant

» Communication (documented)
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Click on
image
for MIP
video

64 year-old man with BCR PC (0.3). '"8F-DCFPyL PET showed nodal and skeletal metastases.
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http://www.snmmi.org/Video/Player.aspx?VideoID=845

Sample 8F-DCFPyL report

F18- DCFPyL PET/CT: mo/day/year time

CLINICAL HISTORY: xy years of age, Male, with history of prostate cancer s/p robotic prostatectomy and negative
bilateral pelvic lymph node dissection. He is being considered for salvage radiotherapy in the setting of rising PSA (0.3).
He is referred for evaluation of recurrent or metastatic disease. This PET/CT scan is requested for restaging.

PET SEQUENCE: Subsequent treatment strategy
COMPARISON: None.

PROCEDURE COMMENTS:

Tracer information:

Measured (injected) dose: 9.0 mCi of F18-DCFPyL.

Injection site: Right forearm.

Anatomical region: The area imaged included the skull base to mid thighs

Scan technique: Following IV administration of the radiopharmaceutical, images were acquired using a Ml PET-CT
scanner. A low-dose CT scan was performed for attenuation correction and anatomic correlation only. If a comprehensive
diagnostic CT is required, the Department of Radiology should be consulted for an adjunct CT study. Images were
reconstructed using OSEM or BSREM algorithms. CTAC dose information: Based on a 32 cm phantom, the estimated
radiation dose (CTDIvol [mGy]) for each series in this exam is 3.89. The estimated cumulative dose (DLP [mGy-cm]) is
441.31.

Images were reviewed in the axial, coronal, and sagittal planes. For descriptive purposes, the maximum standard uptake

value (SUV max) of radiotracer-avid tissues is reported in g/mL, unless stated otherwise. The image number
corresponding to the CT series is provided in reference to findings.
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Sample 8F-DCFPyL report, cont.

FINDINGS:

F18 DCFPyL PET: Physiologic distribution of tracer is seen salivary and lacrimal glands, blood pool, liver, spleen,
pancreas, ganglia, bone marrow, bowel, kidneys and urinary tract.

Evaluation of the prostate bed: There is no focal PyL uptake in the prostate bed to suggest local recurrence.

Evaluation of lymph nodes: There are multiple sites of focal PyL uptake in lymph nodes compatible with nodal
metastases. They involve pelvic and retroperitoneal lymph nodes:

* Image 273, left presacral node, 4 x 4 mm

* Image 272, right pelvic sidewall node just anterior to the ureter, 6 x 3 mm

* Image 298, left obturator node, 12 x 11 mm

* Image 25, right external iliac node, 9 x 7 mm

* Image 252, left common iliac, 5 x 3 mm

Evaluation of skeleton: There is focal PyL uptake in the skeleton compatible with osseous metastases:

* Image 160, right pedicle of T8 with SUV 4.2
* Image 135, the left posterior aspect of T5, SUV 14.3

Incidental CT: Lung parenchymal evaluation, including for punctate nodules, is limited by low-dose CT and non-
breathhold technique. There is a nonspecific 3 mm nodule in the right middle lobe in image 162.

IMPRESSION:

1. PyL binding in the spine and pelvic and retroperitoneal lymph nodes compatible with metastatic prostate malignancy.
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Case 1

Click on image to play video
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http://www.snmmi.org/Video/Player.aspx?VideoID=812

Case 2

Click on image to play video
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http://www.snmmi.org/Video/Player.aspx?VideoID=813

Case 3

Click on image to play video
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http://www.snmmi.org/Video/Player.aspx?VideoID=814

Case 4

Click on image to play video
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http://www.snmmi.org/Video/Player.aspx?VideoID=815

Case 5

Click on image to play video
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http://www.snmmi.org/Video/Player.aspx?VideoID=816

Case 6

Click on image to play video
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http://www.snmmi.org/Video/Player.aspx?VideoID=817

Case 7

Click on image to play video
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http://www.snmmi.org/Video/Player.aspx?VideoID=818

Case 8

Click on image to play video
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http://www.snmmi.org/Video/Player.aspx?VideoID=819

Case 9

Click on image to play video
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http://www.snmmi.org/Video/Player.aspx?VideoID=820

Case 10

Click on image to play video
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http://www.snmmi.org/Video/Player.aspx?VideoID=821

Case 11

Click on image to play video
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http://www.snmmi.org/Video/Player.aspx?VideoID=822

Case 12

Click on image to play video
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http://www.snmmi.org/Video/Player.aspx?VideoID=823

Case 13

Click on image to play video
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http://www.snmmi.org/Video/Player.aspx?VideoID=824






