
6/2/2026

1

Framework for the integration of 
Medical Dosimetrist into Theranostic 
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Shreveport, LA

AAMD 51st Annual Meeting

External Beam Treatment machines:
- IBA ProteusONE
- Accuray Radixact
- 2 Elekta VersaHD

Staff
- 4 RadOnc Physicians
- 5 Physicist 
- 2 Physics resident
- 4 Medical Dosimetrists
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Nuclear Oncology Division   (March 31 2025)
- 2 Siemens Vision 450 PET/CTs
- 1 GE StarGuide SPECT/CT (9th in US)
- 11 Radiopharmaceutical Infusion Areas

Staffing Nuclear Oncology Division
- 4 RadOncs
- 4 NM Technologists
- 1 Theranostic nurse
- 1 Radiation Safety Officer
- 1 Therapeutic Physicist
- 1 Diagnostic Physicist
- 1 Radiation Dosimetrist (me)
- 2 RTT

Therapeutic

• Pluvicto (since 2023)

• Lutathera (since 2022)

• Xofigo (since 2016)

• Y-90 SIRT (since 2012)

• I-131 (since 2000’s)

         Diagnostic

• 18FDG

• 18F-PSMA and 68Ga-PSMA

• 64Cu-DOTATATE and 68Ga-DOTATATE

• 18F-ES

60%21%

13%
6%

RPT (12/2024-12/2025)

Pluvicto (64) Lutathera (23) Y90 (14) Xofigo (6)
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Radiopharmaceuticals

Radiopharmaceuticals 

Radioactive materials emit characteristic radiation
-α, β, γ, Auger Electrons, etc.
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Radionuclide and vector can be chosen based on purpose and target!

doi/10.1148/rg.230097

β⁺

Photon

Photon

Cancer cell FDG

Targeting cells

¹⁸F -DG    Fluorodeoxyglucose (Radioactive sugar)
- Enters cells via glucose (sugar) transporters

- ¹⁸F attached to molecule gets trapped in high (glucose) 
metabolic cells 

FDG

- Positron emission (β⁺ decay) of ¹⁸F which after short 
distance annihilates with electron  

Passive targeting

- This event creates two γ photons  
in opposite directions (180° apart)

https://pubs.rsna.org/doi/10.1148/rg.325115159
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Targeting cells cont.

-⁶⁸GA Targeted imaging agent
- PSMA expresses itself in prostate cancer cell surface 

- PSMA-11 attaches to PSMA protein in surface in cancer cell

Active targeting

Prostate 
cancer cell β⁺

Photon

Photon⁶⁸GA -PSMA-11

Radiotheranostics

9

10



6/2/2026

6

RADIOTHERANOSTICS

RADIO THERA NOSTICS

http://jnm.snmjournals.org/content/67/4/494.abstract

+

Combination of Therapeutic and Diagnostic

Based on PET and Target molecule we can use 
a therapeutic radionuclide

Radionuclide used can be optimized for cell killing

RADIOTHERANOSTICS Cont.

Steady global grow 

North America as the biggest market
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RADIOTHERANOSTICS Cont.

177Lutetium
177Lu-PSMA-617177Lu-DOTA-TATE

http://www.drugs.com
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177Lutetium
177Lu-PSMA-617177Lu-DOTA-TATE

β emitter

4 Infusions 8 weeks apart

Targets neuroendocrine tumors

Somatostatin receptor-positive 
gastroenteropancreatic 

neuroendocrine tumors (GEP-NETs)

β emitter

6 Infusions 6 weeks apart

Targets prostate cancer

PSMA+ Metastatic Castration 
Resistant Prostate Cancer

(MCRPC)

Dosimetry in 
Theranostics
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How we got here

Dosimetrist meets Theranostic

Expansion of RadOnc 
department with the addition of 
GE StarGuide SPECT/CT and 2 

Siemens Vision 450 PET/CT

Dosimetry workflow not 
standardized with protocols 

or designated staff

Dosimetrist???

Inclusion of dosimetry as a 
part of the Theranostic team

Education opportunity for 
dosimetry staff in 

Theranostic software 
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Why it makes sense

Radiation oncology background EBRT Synergy

Consideration for cumulative 
dose

Better coordination between 
infusions

Cross training and education 

All within RadOnc departmentTPS / Nuclear Med protocols

Challenges
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Theranostic Workshop

• April 26 – 2025

• Nuclear Oncology Physics & Dosimetry

• Over 40 attendees from 5 states

• Undergraduate students, medical dosimetrist, medical physicist

• Presentations from board-certified radiation oncologists & 
physicists 

• Interactive dosimetry experience hosted by Voximetry

• Hands-on QA test on GE Healthcare Starguide SPECT/CT

• Lu-177 dosimetry demos in MIM software Sureplan MRT

Nuclear Oncology Fellowship Program

• Started 2025

• Medical physics MS or PhD, Pre-or post-residency

• Currently 2+1 diagnostic + NM residency exists

• NO accredited 2+1 therapy + NM exist

• Theranostics expansions in RO space = 
untrained physicists handling procedures

• Over 20 application

• Currently 1 Fellow in program

• Second program of this type in the country

• Emphasis in theranostics

• Pathway to board certification in NM (ABSNM or 
ABR) 
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Workflow
Biomarker identification Other imaging and 

assessment
Pretreatment 

bloodwork
Radiopharmaceutical infusion

Post-treatment 
bloodwork

Post treatment response 
(imaging not in all cycles)

SPECT/CT Dose calculation and 
Dosimetry

EBRT

EBRT

Next Cycle

EBRT

EBRT can be added at different stages of RLT 

End of Tx

Case 1

• 66 year old male

• Metastatic castration resistant prostate adenocarcinoma

• Previous Radiation to prostate and seminal vesicles in 2013

• Disease progression after two androgen pathway and docetaxel

• Received PSMA targeted radiopharmaceutical therapy 

• SBRT to retroperitoneal nodal chain between cycles 4 and 5 

• PSA 410 before RLT down to 14.3 

• Residual bulky pelvic nodal disease after RLT

• Proton to pelvic nodal region with boost to gross nodal disease
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PET PSMA Previous to RLT Mid Tx Post Tx 

PET PSMA Previous to RLT SPECT 1 SPECT 2
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RLT Dosimetry Multi time point

PET

30Gy in 5 fx SIB to 37.5Gy

RLT DosimetryTOMO SBRT
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PET Previous to RLT Mid Tx Post Tx 

PET Previous to RLT Mid Tx Post Tx 
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50.4Gy in 28 fx SIB to 70Gy

RLT DosimetryProton Tx

Case 2

• 86 year old male

• Metastatic castration resistant prostate cancer

• Previous Radiation to prostate fossa in 2003

• Different lines of treatment with raising PSA

• Received PSMA targeted radiopharmaceutical therapy 

• SBRT to T12 spine and anterior second rib

• PSA 4.4 before RLT down to 1.5 
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PET PSMA Previous to Tx Post Tx 

PET PSMA Mid Tx SPECT After SBRT 
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RLT Dosimetry Multi time point

RLT Dosimetry 
post Tx

27Gy in 3 fx SIB to 30Gy

RLT DosimetrySBRT
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18Gy in 1 fx SIB to 21/24Gy

SRS

Conclusion

• Recent developments in theranostics 
have opened new opportunities for 
growth and collaboration within 
radiation oncology

• Dosimetrists Cross-training in 
theranostic dosimetry applications is 
both feasible and valuable

• Dosimetrists should advocate to be part 
of the theranostic conversation to 
contribute their specialized knowledge 

• Integrating external beam radiation 
therapy (EBRT) with radioligand therapy 
(RLT) has the potential to improve 
patient outcomes through a more 
comprehensive treatment approach 
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