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Prostate-specific membrane antigen (PSMA) targeting positron
emission tomography (PET) has emerged as a reference imaging

tool for staging and restaging patients with prostate cancer.

The updated PROMISE V2 framework integrates an improved
miTNM staging system, enhanced assessment of local disease, and

a modified PSMA-expression score for clinical routine.
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The Need for Standardized
Reporting

Superior Accuracy Growing Adoption
PSMA-ligand hybrid imaging Level 2b evidence for
demonstrates superior superior detection rates at
accuracy compared to early biochemical recurrence
conventional imaging across has led to a grade A
various indications and recommendation by the
disease extents. European Association of
Urology.

Clinical Communication

Standardized reporting enhances communication between centers,
facilitates research, and supports acceptance of this technology to
benefit patients.
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Local Tumor (T) . Intrapelvic Nodes (N) . Distant Metastases (M)
Categories miTO (no tumor), Categories miNO (no positive Categories miMO (no distant
miT2 (organ-confined), miT3 nodes), miN1 (single lymph metastasis) and miM1 (distant
(non-organ confined), miT4 node region), and miN2 metastasis) with subcategories
(invasion of adjacent (multiple lymph node regions) for distant lymph nodes
structures), and miTr (local (miM1a), bones (miM1b), and
recurrence after visceral sites (miM1c)
prostatectomy)

The miTNM system enables standardized reporting of PSMA-PET findings.
Key maodifications in PROMISE V2 include alignment of pelvic lymph node definitions with the American Joint Committee
on Cancer staging manual, with only lymph nodes in the true pelvis regarded as regional. Common iliac lymph node

metastases are now reported in the miM1a category.
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Local Tumor (T) Classification

. miT2

miTO
C Organ-confined tumor (unifocal or
No local tumor () .
A multifocal)

, miT3

miT4
_ _ _ Oz Non-organ-confined tumor
Tumor invading adjacent structures r . :
L J (extracapsular extension or seminal

other than seminal vesicles . . .
vesicle invasion)

Categorization of local tumor is based on extent and organ confinement. To describe the anatomic distribution of intraprostatic tumor
extension, information on prostate involvement is described on a sextant basis (left/right base, mid, and apex).
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Pelvic Nodes (N) Classification in PROMISE]

miNO miNla miN1b
No positive regional lymph nodes Single lymph node region harboring Multiple (=2) lymph node regions
lymph node metastases harboring lymph node metastases

Pelvic node metastases are categorized as single involved nodal regions (miN1a) or multiple involved nodal regions (miN1b). A
standardized template for pelvic lymph node regions provides anatomic information to facilitate comparison with surgery,

histopathology, or other imaging findings.

The specific location of lymph node metastases is critical for surgery and radiation therapy planning. For instance, the presacral and

mesorectal regions, as well as the retroperitoneum, lie outside the typical surgical field.
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Distant Metastases (M) Classification

miMla

Q

Extrapelvic lymph nodes

miM1b

Bone metastases

miMlc

Other sites/organs

In accordance with the clinicopathologic TNM system, distant metastases are separated into 3 categories.
Bone disease is further subcategorized as showing unifocal involvement, oligometastatic involvement (<3 lesions), disseminated involvement,

or diffuse marrow involvement.

The pattern of bone involvement can have important implications for prognosis and management. For instance, unifocal
involvement may be targetable with curative intent by external-beam radiation therapy.
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Score 0: No Expression Score 1: Low Expression

Uptake equal to or lower than blood pool Uptake equal to or lower than liver and higher than blood pool

PSMA status: Negative for radioligand therapy PSMA status: Negative for radioligand therapy

Score 2: Intermediate Expression Score 3: High Expression
Uptake equal to or lower than parotid gland and higher than liver Uptake higher than parotid gland

PSMA status: Positive for radioligand therapy PSMA status: Positive for radioligand therapy

The PSMA-expression score uses a 4-point scale to assess target expression, applicable only to lesions with morphologic correlate >10mm diameter.
A score of 22 is generally required for eligibility for PSMA radioligand therapy.

For patients with advanced disease, reporting both highest and lowest scores illustrates the spectrum of disease positivity.

*For PSMA ligands with liver-dominant excretion (e.g., 18F-PSMA1007), spleen is recommended as reference organ instead of liver.
*Expression categories are defined in relation to mean uptake in the blood pool, liver, and parotid gland.
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Interpretation Criteria and Certainty

Assess Uptake Pattern

@Q

Evaluate focal uptake and miPSMA score in context of location and morphology

Consider Clinical Context

Interpret findings based on PSA level, prior treatment, and clinical history

Assign Certainty Level

Report diagnostic certainty using a 5-point scale from "consistent with" to "no evidence of disease"

Provide Final Diagnosis

Conclude with positive, negative, or equivocal (only when other techniques may clarify)

Interpretation of miPSMA scores must be performed with consideration of the clinical context and other imaging findings.
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Future Development and Applications

Whole-Body Tumor Quantitative Biomarkers
Volumetry PSMA-derived tumor volume, total
Introduction of tools for whole-body lesion PSMA, or bone PET indices
tumor volumetry based on a could serve as quantitative imaging
combination of molecular and biomarkers for predicting prognosis
morphologic techniques might and response.

overcome several limitations of solely

morphology-based criteria.

Clinical Validation

Prospective evaluation of miTNM
needs to be performed and its impact
on patient prognosis and
management assessed as the
system evolves with clinical

experience and scientific data.

Further advances in software-assisted tumor delineation will help to automatically delineate total tumor volume and target

expression, potentially improving patient outcomes.
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Advanced Staging and
Management of Prostate
Cancer: Case Studies

A comprehensive analysis of 5 PSMA SPECT/CT through clinical case

presentations.

» by Atena Aghaee
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Case Presentation: Primary Assessment

i

1 Patient Demographics
62-year-old male patient '
Referred for prostate cancer staging t %
2 Laboratory Values
PSA markedly elevated at 32 ng/ml
Indicates likely advanced disease
3 Histopathology
Gleason score 4+4=8

High-grade adenocarcinoma

4 Staging Workup
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Tumor invasion to posterior bladder wall=T4
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Visceral Metastasis (M1c)

@ Hepatic Involvement
Multiple hypodense lesions within liver parenchyma

Consistent with metastatic deposits

818 Pulmonary Metastasis

Less common than bone or liver

Poor prognostic significance

e@ Treatment Approach
Systemic therapy indicated

Consider targeted agents based on genetic profiling

BYBRD_CT + IRAC Tiassanias
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Lymph node involvement at a level, upper than bifurcation= M1a
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Radiological Features

Osteoblastic lesion with sclerotic appearance

- Vertebral Predilection
d
Axial skeleton most commonly affected

Therapeutic Implications

May qualify for metastasis-directed therapy

Prognostic Value

Better prognosis than multiple bone metastases

Made with GAMMNA



https://gamma.app/?utm_source=made-with-gamma

hYBERID_CT Coronals KYERID_CT Sagitials HYBRIC_CT Tranmsaxals

OFOV 324 em £ DFOY 324 em ] DFOY 324 €m A

HYBRO_CT + IRAC 3D

OFOV 87.7 cm s

0848 CAZ mm | 1055 GAZ nm 24371 442 0m Ll

1RAC Cotonals IRAC Sagittas IRAC Tiansaxials

Seminal vesicles invasion

—=
[

NUCLEAR MEDICINE RESEARCH
Asve ToICAL SCIENCES

S

TER



https://gamma.app/?utm_source=made-with-gamma

GHAEM HOSPITAL
Nuclear Medicine Department

L 1403/11/28

WHOLE BODY PSMA SCAN & SPECT/CT:

Four hours after IV injection of 20 mCi of Tc-99m-PSMA scanning was performed in routine views. SPECT/CT
images were also performed from the thoracic and ghdomino-pelvic regions for better localization and
attenuation correction.

The whole body scan showed PSMA uptake multiple foci of increased tracer uptake in the thoracic and
abdominopelvic regions.

The SPECT/CT images revealed multiple lymph nodes with increased tracer uptake in bilateral hilar, right lower

paratracheal, bilateral peri-bronchial, ggrto-caval, para-aortic, para-caval, bilateral common iliac, bilateral
external iliac, bilateral obturator, left internal iliac regions.

In addition, the SPECT/CT images revealed a focus of increased tracer uptake in the right side of the sacrum as
well as DJD and scoliosis in the thoraco-lumbar spine were noted.

Moreover, the SPECT/CT images showed increased tracer uptake in bilateral apex, mid and base portions of the
prostate gland with extension to both seminal vesicles and invasion to the posterior bladder wall, rectal wall and
left pubic bone.

The lung window of the dedicated CT study revealed several pulmonary nodules throughout both lungs with
increased tracer uptake in most of them on the SPECT images.

Furthermore, the dedicated CT images showed two cysts in the right kidney, decreased tracer uptake in the left
kidney likely due to decreased parenchymal tissue, and reduced function of the left kidney.

INTERPRETATION:

1. One PSMA-avid skeletal metastasis in the right side of the sacrum.

2. Multiple PSMA-avid metastatic lymph nodes in the bilateral hilar, right lower paratracheal, bilateral
peri-bronchial, gorto-caval, para-aortic, para-cqaval, bilateral common iliac, bilateral external iliac,
bilateral obturator, lefi internal iliac regions.

3. Several PSMA-avid pulmonary metastatic nodules throughout both lungs.

4. Focal increased PSMA uptake in bilateral apex, mid and base portions of the prostate gland with

extension to both seminal vesicles and invasion to the posterior bladder wall, rectal wall and left pubic

bone.

Two cysts in the right kidney and decreased tracer uptake in the left kidney likely due to decreased

parenchymal tissue and reduced function of the left kidney.

6. DJD and scoliosis in the thoraco-lumbar spine.

“

s Molecular imaging INM: T. Jx\r) ;Wja .'ij (oligo) ‘M.j‘ (tung) R R

< Primary Score: 5
<+ PSMA expression score: 1-2

NUCLEAR MEDICINE RESEARCH CENTER
RASISHAD URIVERSITY OF MEDICAL SCIENCES
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Case 2: Biochemical
Recurrence with Elevated PSA

Clinical Significance

Patient Profile
58-year-old male patient presenting BCR indicates treatment failure after
with biochemical recurrence. primary therapy.

PSA velocity and doubling time are
PSA significantly elevated at critical prognostic factors.

18ng/ml, indicating active disease.

Next Steps

Advanced imaging to locate recurrence site.

Histopathological confirmation when feasible.
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T-Staging Assessment

7 T2c

Tumor involving both prostate lobes but confined within prostatic
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N T3a

Extracapsular extension beyond prostatic capsule.

/N T3b

Invasion into seminal vesicles visible on imaging.
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® T4

Direct invasion into adjacent structures like bladder or rectum.
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What do you think about T staging?
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And about M staging?
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GHAEM HOSPITAL
Nuclear Medicine Department
RE:- AL 14040131

FHOLE BODY PSMA SCAN & SPECIACT:

Four hours after IV injection aof 20 mCt af Tc-29m-PSMA scanning was performed in roufine
views. The SPECTACT mmages were also performed from the thovacic and abdemang-pehac
regions, for better localizaion and affenuaiion correciion.

The whole body scan revealed showed foct theoreased tracer uptake tn thovacic, abdeming-pelvc
arnd right femur regions.

The whele body scan alse showed normal distribution of the radiotracer in the salivary and
lacyimal glands, kndneys, bladder, as well as irn the iver, spleen and GI tract:

The SPECTACT images revealed foct of increased tracer uptake in the right scapula, steymuwm and
left tiac bone with sclevotic changes on the CT slices. In addifion, a focus of thereased tracer
uptale was noted in the proxamal portion of the right femur with miald sclevotfic changes in
underlyving CT slices.

Moreover, the SPECIVCT images demonstrated diffuuse PSMA uptake throughouwt the prostate
gland.

The SPECTACT mmages also showed sclevotfic lestons with no increased tracer uptake in both
clavicles, pedicle and transverse process af the T8 vertebra as well as sclevotic lesions in the right
ilinc bone and lateral aspect of the Lleft 6 and 7% ribs with mild increased tracer uprake.

In addifion, the SPECTACT images revealed a calcified lesion in the segment VT of the liver with
no PSAMA uptake.

The CT component of the study revealed degenevative changes in the lumbar spine.

The lung window of the dedicated CT images showed a pulmonary nodule in supeitor segment
af the right lower lobe with neo tracer uptalke on the SPECT images.

INTERPRETATTON:

1. Skeletfal PSMA-avid metastases tn the right scapula, sternum, left iliac bone and right
Semay.

2 Sclevotic ron-PSMA-avid lestions in the both clavicles, pedicle and transverse process af
the T8 vertebra suggest healed metastases.

3. Sclevetic lesions in the right iliac bone, lateral aspect of the left 6 and 7 vibs with mild
P5S5MA avidity are most likely due to healed metastases.

4 Mhild diffuse PSMA uptalke in the prostate gland s due to the known tuwmor.

3. A pulmonary nodule tn superior segment af the right lower lobe. Follow-up HRCT 1is
recommiended.

6. A calcified lesion in the segment VT of the liver.

T DJID gf the lumbar spine.

<= Primary Scove: 5
2 Melecular imaging restaging TINM - mi Taw Ne Mirs
= PSMA expression scove: 1-3
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GHAEM HOSPITAL
Nuclear Medicine Department
- M 1404/01/31

TOLE BODY PSMA SCAN & SPECT/CT:

ur hours after IV injection of 20 mCi of Tc-99m-PSMA scanning was performed in routin
ws. The SPECT/CT images were also performed from the thoracic and abdoming-pelv
ions, for better localization and attenuafion correction.

e whole body scan revealed showed foci increased tracer uptake in thoracic, abdoming-pel
1 right femur regions.

e whole body scan also showed normal distribution of the radiotracer in the salivary a
rimal glands, kadneys, bladder, as well as in the liver, spleen and GI tract.

e SPECT/CT images revealed foci of increased tracer uptake in the right scapula, sternum a.
' iliac bone with sclerotic changes on the CT slices. In addition, a focus of increased trac
ake was noted in the proxamal portion of the night femur with mild sclerotic changes
derlying CT slices.

reover, the SPECT/CT images demonstrated diffuse PSMA uptake throughout the prost.
nd.

e SPECT/CT images also showed sclerotic lesions with no increased tracer uptake in be
vicles, pedicle and transverse process of the T8 vertebra as well as sclerofic lesions in the nig
c bone and lateral aspect of the left 6* and ™ ribs with mild increased tracer uptake.

addition, the SPECT/CT images revealed a calcified lesion in the segment VI of the liver w
PSMA

e CT component of the study revealed degenerative changes in the lumbar spine.

e lung window of the dedicated CT images showed a pulmonary nodule in superior segment
the right lower lobe with no tracer uptake on the SPECT images.

TERPRETATION:

1. Skeletal PSMA-avid metastases in the right scapula, sternum, left iliac bone and ng
Sfemur.

2. Sclerotic non-PSMA-avid lesions in the both clavicles, pedicle and transverse process
the T8 vertebra suggest healed metastases.

3. Scleroftic lesions in the right iliac bone, lateral aspect of the left 6* and ™ ribs with m
PSMA avidity are most likely due to healed metastases.

4. Mild diffuse PSMA uptake in the prostate gland is due to the known tumor.

A pulmonary nodule in superior segment of the night lower lobe. Follow-up HRCT

recommended.

A calcified lesion in the segment VI of the liver.

DJD of the lumbar spine.

“

bl

o

Primary Score: 5
Molecular imaging restaging TNM: mi Tm No M13
< PSMA expression score: 1-3

DO

Treatment Approach for M1b
Disease

&f

Bo

0,0

Systemic ADT

Primary treatment modality to suppress testosterone production.

Novel Hormonal Agents

Abiraterone, enzalutamide, apalutamide improve survival outcomes.

Targeted Radiotherapy

Radium-223 for symptomatic bone metastases.

Chemotherapy

Docetaxel for high-volume disease or rapid progression. P g ¥
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What do you think about the T stage?
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Lymph Node Involvement Assessment

CT

MRI

Choline PET

PSMA PET
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GIT AN FIOODEFILI AL
Nuclear Medicine Departmernt

RE- M 14040126

B HOLE BODY PSAMA SCAN & SPECT/CT-

Three howurs after IV injection of 20mCi of Tc-99m - PSAMA scanning was performed in
routine views. SPECT/CT images were also performed from thoracic and abdominopelvic
regions for better localization and attenuation correction.

The whole body tmages showed normal distribution of the radiotracer in the salivary and
lacrimal glands, kidneys, bladder, liver, spleen and GI tract.

The SPECT/CT 1tmages showed diffuse tracer uptake throughout the prostate gland with a
Jocus of increased tracer uptake in the apex with extension beyond the prostate capsule,
although, no evident extra-prostatic extension was noted on the CI images.

The SPECT/CT images also revealed Iymph nodes just after the bifurcation of the right
common tliac artery and a right external iliac region swith increased tracer uptake as well as
a few Ilymph nodes in the acirto-caval region with faintly increased tracer uptalke.

The SPECT/CT tmages also revealed cystic lesions in the bilateral femoral heads as well as
bone islands in the right femoral head, left acetabulum and left tliac bone.

No other abnormal tracer uptake swas noted throughowut the body-

INTERPRETATION:

I. PSAMA -avid tumoral lesion in the apex of the prostate gland svith possibility
of extra-prostatic extension.

2. Lymph node metastases just below the bifurcation of the right common
tliac artery and in the right external tliac region with increased tracer
wuptake as well as a _few small Iymph nodes in the gorto-caval region swith
Jaint PSAN 4 uptake.

3. Benign cystic degeneratve lesions in the bilateral femoral heads as well as
bone islands in the right femoral head, left acetabulum and left iliac bone.

“>> Molecular imaging TNM:- midza Nigg=p Mo

= e 2% S
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Can you make assumptions about the TNM staging by whole body scan?
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Impact of mediastinal lymph nodes on staging...
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So, the TNM would be...
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Four hewrs gffter IV afecteon of 20 palx of Te-F8m-FEMA scannimg war gearfirmed e routae views, SPECTACT
imrpes wars alie pegformed from e dherocic omd ghdomime-pelvic ragions for Befer Incalijodom amd
et meien corrasEomn.

The whels body scan showed mulepls foci gf incroased PEMA apraks in the Shoracic omd sbdomiropalvic
repioms.

The EFPECT/CT mapes rovealsd multtple Smph nedes with tacreased tracer upieke i Silagrral side of dhe meck
(Trvel T, b supro-clovicalar, right para-rrecheal!, righr meper and lewer perapackegl bilerecal hilar, swho
sarival pre-sorinal bilzseral pari-brenckial righr retre-grgopl pare-gords, gegig-ceugl, paro-cayal bilsdsral
commeen ites, bilotrral obturator, Loff etermal iftee, biletrral oxtermal ifgs and Loff pert-racinl repioms.

I'n addivion, the SPECT/CT imepes revealsd muldpls foci of increased eracer mmdaks e oher right fronezl bone, ©F
vareebra, Lo scapuls, proximal porden gf the Loft Aumerms, T4 veresbra, biloveral 4 ond 5 foff ribs, posserior
aspect gf the T cigke 28, ripht ilior bome, right ok ard T4 vertebrg afl with scloretc champes om the CT
sficos. Alse, sclerodc skarpes witkour Pecressed PEMA woooks tn the Ioff Bokiznon, Lo scombuloom, sesrum, rizhe
ites, Silaverel clovicis, postrior aspact of e & riphe rid LI L2 L3, I35 TETE TIG TIIamd II2 vermbror
were moned

Muorsover, the SPECTCT imeopes showsd incroaved wracer npeaks e the Lofr apex and Bileeeral mid omd Sose
Fardors gf fs proséate plond with sxvemsisn o0 Bork semeinel vesicles and suspicion gf dnpasipn oo ke poserrior
Bladder wall

The lune windew gf the dedicated CT study revealed mauitpls peimeney modules in e lowrer lobas gf Soch Inags
and righe middle lobr, all witk vcregeed pracer upeaks on the SPECT bmagas.

Furthesmeore, the SPECTACT imagas shewad ghras Eypodenss Irsions in the sepmene I, Bl gnd VT of dhe Bvar
with insraased tracar upeeks.

INTERPRETATION

1. Mulfpls PEMA-ovid sebrrotic skoletal medaseoses in e riphe frongal boper, CF vermodrg, It scopuia,
proximol pordor of e Lt Aumarms, T4 vertabrg, Silovsral £ aud 7 logh ribs, poseerior aspact gf e
53 righe rib, right iBac boms, righe ischiton ard Id vertebrg off wich sclerofis changes on die CT slisas.
o5 well a5 meuldipls mon-PEWA -avid sclearedr sheloin! metascases e der Dot okinm, bt acecabulune
sacrumwe, right fiar, bilserral clavicls, posterior oupess gf the £ sigherib LY LT I3 TS5 TETE TIG,
TIT amd TI1 vermabror Compared oo the praview srgefdorsd en JSE20808) the bsions in the skl
T4 amd TIT vareshrae wors now. Also decreased FEMA opéaks and ecreased sclorodr charpes i somas
Lasdoms ware mogsd
2. Mulipls PEMA-avid merestaric ozl modey in Bilzeeral side of ke neck (lovel T, I supra-
clavicular, right pare-trraskesl richs mmper and ower pergmachsnl, Filsceral kiler, sub-corimal, pre-
carinal Silaerral pari-bremchdal, righe retre-grpal. pera-acriis, SAmEgroVEL Fera-gaygh Bhlsteral
compmon ilar, dilateral obrarotor, Ieff efermal ifie, Filagrral extornal ifec and I pori-rocial regioms.
3. Tkrer PIMA-ovid meessradc lavions i the sepmeenr I, 3 -gad, VIIT af the Ever.
4. AWulipls FEMAovid pubmonary morrstars modules v tke bwer Iodes of Soudd lunps and richr meidals
LB,
J. Focal tacreased PEMA omraks e the Ift apex and Sdlogrral mid and base portdeny of e
proseete plomd witk fevolvenmmns of bock semeinel vesicles and suspicon o invasior o e
pestarier Sladder wall (st IR S e,
Molscolar imaging TN TeNe Moy Moy v iy Mt peng, e = = e s

Primeary Scere: § mx 4*'

PEVA sxpressicn seora: I3
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https://gamma.app/?utm_source=made-with-gamma

Any questions?

Aghaeeat@mums.ac.ir

Aghaeeat@gmail.com

Thank You tor Your
Attention

We value your time and attention today. Special
thanks to our partners for their continued
support and collaboration.

We're now open for questions and discussion.


https://gamma.app/?utm_source=made-with-gamma
mailto:ghaeeat@mums.ac.ir
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