


A

L ? SR

2. % e B R
3. SFHR

4 H = B
d S I\ N Oy . [ /\;,%é
5,40 B A S

6 A S e

3
NP



Ll

1. @ ;P;H;]I\}g_]}%

3. R }}%

4;7}*‘3")3;}}%

o B ARE ‘
SNRRAERE [ To R 14

6. HeE R n
ek i F0 LB T

2. 2
2% z‘_L
\“‘\\ l “‘P



Beta and Gamma
Alpha emitters emitters

Longer range (1-—
« TR Shorter range 10 mm)

(<0.1 mm)
o FIRLE

o REVEIE BF (do: B E LAY

> o emitters: Ra-223
> P emitters: & ¥ &L

Asian Journal of Andrology 2014;16(3):348-353
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Essential Nuclear Medicine Physics, Chll



3. 1 ¥ 3 5% OER (oxygen enhancement ratio)
KLETH§ 5 § $ w7 55 d S 5

Dose to produce a given effect without oxygen

OER = - .
Dose to produce the same effect with oxygen
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Essential Nuclear Medicine Physics, Chl1
https://slideplayer.com/slide/5078166/
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7 Tiodine-131 (13'I-Nal)

I-131 [-123 I-124 [-125 Tc-99m
Mode of decay B- Electron capture | Electron capture, | Electron capture Isometric
(%) (100) (100) B*(77/23) (100) transition (100)
Half-life 8 days 13.2 hr 4.2 days 60 days 6 hr
y-ray energy 511 35
(keV) 284, 364, 637 1539 (annihilation) | X-ray (27-32) 140
Abundance 6, 81, 7% 83% 46% 7% 90%
Common 130Te(n,y)!3 ' Te 124X e(n,y)!25Xe
production 25U, H1R'Te | ?1Sb(a,2n)'?I 124Te(p,n) 1241 125 ’9125 PMo 2>P"Tc
method B1Te—> 1BI] Xe |

* $it: JRi% (predominant route), & if (some)

Fundamentals of Nuclear Pharmacy, Fifth edition

Essentials of Nuclear Medicine Imaging, Sixth Edition
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AJCC TNM#p &)
o MM &k & 1-2 weeks ATA%R % b *&
o iH ® ;]»Uljl% : 4 weeks or 5 days
o wup J3 b+ F]E % A 3¢ 9 g 2 (rhTSH; Thyrogen): 0.9 mg *2 days

e ® }':]J\:Bf]!\ﬁ; /E#,E'_%k 30 ~ 150 mCi
o M T B 30~ 150 mCi
o RdEA (MF/F): 150 ~ 200 mCi

-
/r"},% g

7 R 5R (TSH)
o Bk H!jlljé #-v (Tg <2 ng/ml). #L7 ;} Bﬁlﬂé v FEE(ATA)
3 . I-131/1-123 whole body scan. I-124/F-18 FDG PET/CT.
Cancer work-up (Tc-99m MIBI. T1-201)
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Sea ELIS A 1T R,
(rrDTC: radioiodine refractory differentiated thyroid cancer)

m No B! uptake is present on a diagnostic 3! scan

m No D! uptake is present on a 1*'I scan performed several days after 13! therapy
m BI] uptake is only present in some but not other tumor foci

m DTC metastasis(es) progress despite ! uptake

m DTC metastasis(es) progression despite a cumulative 13! activity of >600 mCi

No RAluptake in any lesion =1 lesionwithout RAl uptake Progression of RAl-avid lesions

et & P

Bl Nouptake I Uptake

Thyroid. 2019;29(4):461-470  Lancet. 2016;388(10061):2783-95
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0 <50 pg/day

m T RA (AR5

m s BT A (23)

GGanKon g

https://gankong.com/iodine/



84S F P R
Y 3-4 wk for T4, 10-14 d for T3
&, %, %S P4, Lugol solution  |2-3 wk (¥457 7 £)
Feme (7 ) 7-10d
Thionamide medications . 3 d
(propythiouracil, methimazole, carbimazole)
Amiodarone 3-6 mo or longer
cr ok 1L 4973 7% (SSKI) 2-3 wk
b P (E A F R ) 2-3 wk
MR AICRB ) 6-8 wk (Bk &= % ¥ at)
R 1) 1-6 mo

Essentials of Nuclear Medicine Imaging, Sixth Edition
The SNM Practice Guideline for Therapy of Thyroid Disease with 31T 3.0 (J Nucl Med. 2012;53:1633-51)
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1<®*% R+ 5 8% (JAEA) % 635,38 2. >%
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« ML FAG/T ;l’“;!]l% PZieRkic2-3% & difn
« %% :6-12 months
e A =X /5% : 6-12 months
i g it (pulmonary fibrosis): 600 mCi
> F &g$r+] (bone marrow suppression): 800 mCi
> 4% MRz (secondary tumor: leukemia, bladder & breast): 800 mCi

5 8 & EF (R, AR) L HP R 1E

1. pRER X 1. % &

2. v (rare) 2. R A e ST

3. ¥% et (occasional) T 0.3 R e

4. vt ’”]1 X R ’9!‘]'\;% LRk

5.8 % ek AF ek AR LR, AL
6. v& % T % (£ /& ~)(unusual) 3. R RN R

7. ﬁ’”ﬁl L+ R &) R e Sl B?]UE?P
8. v w T/ ] 4R | DR Ford i N

Essentials of Nuclear Medicine Imaging, Sixth Edition J Nucl Med. 2012;53:1633-51






I-131 whole body scan (2.5 mCi)

-131 Whole body scan 3days 4/12/2013
5 ST = 5

I-131 Whole body scan 3days 9/28/2012
%

ANT 40K 25651024 POST 34K 256x1024

ANT 841 256x1024

POST 71K 2561024
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I-131 Whole body scan 3 davs 4/12/2013 1-131 Whole body scan 3 days 9£26/2012
o % o %

o€ 058
# €<——nose « €— chin
56 ® «—chin 8 B2
Bl R R = = = «&— 5o
& €«——5cm s— S
57 & €<—5Sh
mark mark
5l 0 ] 0
ANT THYROID 256x256 131-lodine ANT THYROID 256x256 99m ANT THYROID 256x256 131-lodine ANT THYROID 256x256 99m
Technetium Technetium
% %
[
8 : B2
'R
0 o

~ POST THYROID 256x256 131-lodine POST THYROID 256x256 131-lodine



45 y/o man A

PTC rrDTC .
Tap)
2007 2011 2016 2017 2017 2017 2018 2021 2022
11-05 11 01-09  05-12 08-16 01 01 06-09
R. lobectomy BIT (100 mCi) BIT (150 mCi) BIT (150 mCi)
Recurrence Lenvatinib Dabrafenib
ND Recurrence Recurrence ~2020 (BRAF inhibitor)
BE_FDQG, ¥mTc  ND, tracheoplasty AE (+) Trametinib
1311 DxWBS IBF_FDG, mT¢ (MEK inhibitor)

2017-01-111-131 2017-08-15 FDG  2017-08-18 1-131 2020-12-08 FDG  2022-05-19 FDG  2022-06-13 1-131

w

RIGHT = - RIGHT 0




TR A L LR/ P SRR

2 ;[,w;?\—’: L
2 F 3 Pl a
P SR (S

o M7k 4% G 7 days
o iBH JE ;]%’ﬂji%?:}ﬂ 3-7% (# * izPropranolol)
« SONO

e 80-220 uCi/g
e QGraves disease: 10-15 mCi
* Nodular goiter: 20-30 mCi

\‘L“ ;lé
— /r"},%f b

» T3, T4, free T4, TSH, anti TSH receptor Ab, Anti-TPO Ab, ATA
o« U ;_],U;T\% (E' ;P\:Bf](;% A 13_*::)




“4‘ e ]"J- ,':]J‘ B}’fﬂﬁ IN ]"J- r§ b =2 ;}J‘ H;]’l\ N @

Multinodular goiter Solitary hyperfunctlonmg thyroid nodule

"R RN ®@
t1s

Thyroiditi Graves' disease
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2.9 ;{»L’S‘le L(EF R R &FEE)1-5%) 2. W4 Z R R

3. ik A KRB (very common) 3. Sv I A Rk 'R

4. vk F % (very common)

5. Graves’ disease P& :}}% Sy

The SNM Practice Guideline for Therapy of Thyroid Disease with *'1 3.0 (J Nucl Med. 2012;53:1633-51)
The Pathophysiologic Basis of Nuclear Medicine, Chapter 7
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24 Fuk oz d P e ’;’]Uﬁ'ﬁ' (castrate-resistant prostate cancer; CRPC)

1. 45 Radium-223 (?*’RaCl,; Xofigo)

m Half-life: 114 d 223§ad &5 Principal Photon Emissions
. 11.4
® 7 emission or X-ray (15 4 keV, 1'1%) 223Ra  81-84 keV (41%), 269 keV (13.6%)
1 1 0 a
® 3 emission (3.6%) | 219Rn 271 keV (9.9%), 402 keV (6.5%)
.. o -
m o emission (95.3%) 3"";2“ 2 211ph  405-427 kev (52%)
; . .06 s
= Maximum energy: 5.78 MeV (average) 211Bi  71-73 keV (21%), 351 keV (52%)
m  Maximum range: <I0um o
215p0 4 B- #lPo gh
. . .. 516
m  Usual administered activity: 50-200 kBg/kg | “78™ "
. . . A 0.27%
m  Typical response time: <10 d o l B- g i
. . . ‘? e — v
m  Typical response duration: * 2116 4 . oy B
m Retreatment interval: ? e | stable
20T] 4% p-
L. 4.77 m
m  Actinium-227 generator (4+)

m  Excretion 1s predominantly via the gastrointestinal tract.
®  Tumor-to-marrow ratio: 30:1

J Nucl Med 2014; 55:268-274  Int J Radiat Oncol Biol Phys. 2015;91:898-906
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o424 ANC =1.5x 10°/L. PLT=100 x 10°/L. Hb =10 g/dL
{4 % : ANC =1.0x 10°/L. PLT =50 x 10°/L

Primary
Container

* 55 kBqg/kg #"% /L& (>1 min) &=
* FIR4F LA X 6H|

—_—

. i;&gﬁjf%?:vgé e FRET L FE TR

e 2Ly % %‘f 7 iTH Fﬁj%]_v%u_v??v}_




g

Estonish BT WEBS 512 Shéwgnisition dstonish POST WEBS 512 Shampedsition [
20170814 20170814

LLD ULN M22 i1 Afl Lo uss [

¥ EH @)

Estonish &MT WEBS 512 Shépenisition
20170636

NM22

[jf LL:O L

Astonish POST WEBES 512 Shametsiton [
20170835

Al oo ueiss [ #




(A) FDG PET scan  (BC) MDP bone scan (DE) ?**RaCl, scan
24hr after injection

Raium-223 in the treatment of osteoblastic metastases: a critical clinical review
Int J Radiat Oncol Biol Phys. 2015;91(5):898-906.
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2. 4% Strontium-89 (*°SrCl,; Metastron)

> Half-life: 50.5 d (&%)

> No vy emission

m [} emission

= Maximum energy: 1.4 MeV; Mean energy: 0.583 MeV
® Maximum range: 7 mm

m Usual administered activity: 148 MBq

m Typical response time: 14-28 d (# %)

m Typical response duration: 12-26 wk (& &)
m Retreatment interval: >3 mo

K ¥ F B o A3 e S(turnover)i# 5 v E ) 10:1
m Excretion is predominantly renal.

m The toxicity of treatment is limited to temporary myelosuppression,
which typically occurs 6 wk after therapy.

Bone-Seeking Radionuclides for Therapy. J Nucl Med 2005; 46:38S—47S
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3. 42 Samarium-153 (1>3Sm-EDTMP; Quadramet)

Half-life: 1.9 d

v emission (103 keV)

B emission

Maximum energy: 0.81 MeV; Mean energy: 0.229 MeV
Maximum range: 4 mm

Usual administered activity: 37 MBqg/kg
Typical response time: 2-7 d (‘%)
Typical response duration: 8 wk
Retreatment interval: >2 mo

KT IRHF 2B ER
®m Tumor-to-normal bone ratio: 4:1-7:1
m Pain flare 1s rare (~10%)

Bone-Seeking Radionuclides for Therapy. J Nucl Med 2005; 46:38S—47S



< R &8 AF >

4. 4% Rhenium-186 & 188 ('86Re-HEDP & '$8Re-HEDP)

m Half-life: 3.7 d > Half-life: 16.9 h (&%)

m vy emission (137 keV) % vy emission (155 keV, 10% abundance)

®m [} emission B emission

m Maximum energy: 1.07 MeV Maximum energy: 2.1 MeV

m Mean energy: 0.362 MeV Mean energy: 0.764 MeV

® Maximum range: 5 mm Maximum range: 10 mm (& &)

m  Usual administered activity: 1.3 GBq Usual administered activity: 1.3-4.4 GBq

m  Typical response time: 2-7 d (/&) Typical response time: 2-7 d (/)

m  Typical response duration: 8-10 wk  Typical response duration: 8 wk

m Retreatment interval: >2 mo Retreatment interval: ?

m Clearance is predominantly renal. I88W generator

m  Toxicity 1s limited to temporary Toxicity was limited to activity-dependent,
myelosuppression. temporary myelosuppression with a nadir

at 6 wk.

Bone-Seeking Radionuclides for Therapy. J Nucl Med 2005; 46:38S—47S
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5.4 Stannum-117m (1'"™Sn-DTPA)

Half-life: 13.6 d

vy emission (159 keV)

Conversion electrons

Maximum energy: 0.13 & 0.16 MeV
Maximum range: <lpm (# &

Usual administered activity: 2-10 MBqg/kg
Typical response time: 5-19 d

Typical response duration: 12-16 wk
Retreatment interval: >2 mo

Bone-Seeking Radionuclides for Therapy. J Nucl Med 2005; 46:38S—47S



B* BRI w4 2 Fo F LA

6. #+ Phosphorus-32 (32P-sodium orthophosphate)

m Half-life: 14.3 d

> No vy emission

m 3 emission

m Maximum energy: 1.7 MeV; Mean energy: 0.695 MeV
m Maximum range: 8.5 mm

m  Usual administered activity: 444 MBq (fractionated)
m Typical response time: 14 d

m  Typical response duration: 10 wk

m Retreatment interval: >3 mo

> The main disadvantage of 3°P therapy is dose-limiting myelosuppression
with reversible pancytopenia (= £ & *> ) maximal at 5-6 wk after
administration.

)T SR B w 3R % gz (polycythemia vera) (74-111 MBg/m?2-3 mCi/m?)

Bone-Seeking Radionuclides for Therapy. J Nucl Med 2005; 46:38S—47S
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4z Yttrium-90

Half-life: 64 h (2.7 d)

(about 100-200 cell diameters)
B Y (n,y)Y, °'Sr/Y generator

9()Y

99,990 %

B(0.011%)

O+

BB’ l 0*

J Nucl Med. 1994;35(8):1381-9

902[' ﬁ%l;

Appl Radiat Isot. 2007;65:318-27

m % §F & (Bremsstrahlung): 50-390 keV
B emission, No y emission B s EE A s 511 keV

Maximum energy: 2.281 MeV
Mean energy: 0.933 MeV

Path length of 5 mm in soft tissue

{5

/

Essential Nuclear Medicine Physics, Ch2



R L ERE R
Arterial embolization Conventional chemoembolization
(TAE) 100-300 um (cTACE) 300-500 um

o - i —
f .
& ‘I -.l\
70

Arterial flow
to tumor

Drug-eluting bead chemoembolization Radioembolization
(DEB-TACE) 100-300 um (TI}E’) 20-60 um
RS S

Chemoembolization and radioembolization for hepatocellular carcinoma. Clin Gastroenterol Hepatol. 2013;11(6):604-611



o SIR-Spheres TheraSphere
2 AR~ ~ B R | Sirtex Medical, Sydney, MDS Nordion, Ottawa,
Australia Canada
= 1P iaad 7
Y-905kc3k 2 A LR R e HF AIRMA AT
H

IR~ ) (um)

20-60 (32.5 + 2.5)

20-30 (25 + 5)

& 1B ek & 14(Bq) 40-70 2,500 (%% FFR)
& GBqeuk B (F &) |20 (L 15) 04 (%% FF)
%73 2 *(shelf-life) 1= 12=

L & (specific gravity) % (1.6 g/cc) % (3.6 g/cc)
Rk ¢ X =

¥ * £ (GBq) 3 3,5,7,10, 15,20

&y E sk MR (F§) | 40-80 1.2-8 (et 2 p)




SIR-Spheres TheraSphere
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fie & e 3 2R
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Rp RO 35| 2 4 i3 b pigd 73
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HER L ¥ s eofTit (T/N ratio)

A5 20-60 um
735 :20-30 um
MAA: 10-90 um
Sulfur colloid: 0.1-1 um

S LLE N 3 B )
175 SIR-Spheres: 3 GBg/81 mCi in 5-mL vial
773 TheraSphere: 1.5-2.5 GBq/40-70 mCi

\‘L‘\ j“
— R s

« # % X JE % SPECT/CT (4% 45 5). PET/CT (P = % 4 »2/)
o BT R LR LS A5 MOk R

http://www.mercyangiography.co.nz/Procecures/Oncology/SIRT.html



@ w5 1.52% ¥ e >20% (59.75%)

MAA whole body scan 373072018 MAA whole body scan 1272772018
% %

| Ant 1169K 256x1024 Post 850K 256x1024 Eiis Ant 1444K 256x1024 Post 1244K 256x1024
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R ks ft (T/N ratio)
6.17 in RHA territory 3.26 in LHA territory
3.5 mCi PmTec-MAA 1.5 mCi

5 Liver MA& SPECT+CT [Transformed Ob_. Transverse 5% Liver MAASPECT+CT [Transformed Ob.. Transverse
o | o
S
B
B A
20 — T &0
(2 R T rad
. 24 P12y
Liver C+ 40sec 1.5 B30f MPR [RHA] [Transformed Object], 832015
L |
Fro4 Pix3.9mm

Frame: 54 0 .

ROI: E Fra1 Pix 3 9mm

Total Counts: 3135047.00 Frame: 4 ROI: B

Number of Pixels: 489 Total Counts: 705103.00 Number of Pixels 566

o %

Liver hAA SPECT+CT [Transformed Ohject], . Liver C+ 40sec 1.5 BI0TMPR [RHA] [Transio Liver MAA SPECT+CT [Transformed Object], Liver C+ 40sec 1.5 B30TMPR [Transformed .

20 ‘

Lo
Fri54 Pix:3.9mm

Frame: 54 =

ROI: F Fr41 Pix3.9mm
Total Counts: 2912962.00 Frame: 41 ROI: D

Number of Pixels: 323 Total Counts: 463998.00 Number of Pixels: 236

AL(B0%T20%) B HU(B-221,TA79)  C10(B.0% T.30%) CZ; HU(B -85 T:206)

A(B0% T.9%) B HUB-85T.165) C15(B:0% T:30%)  C2 HU(B-85.T165)



#1 %% §§ 5+ (bremsstrahlung radiation)

Ant 4175K 256x1024 Post 4492K 256x1024

ANT 8902K 256x256

POST 9778K 256x256



#1%% §§ & (bremsstrahlung radiation)

R ks ft (T/N ratio)
6.17 in RHA territory 3.26 in LHA territory
1.9 GBq Y-90 microsphere 1.13 GBq

¥-90 Liver SPECT+CT [Transformed Object], 81212015 Transverse: ¥-90 Liver SPECT+CT [Transformed Object], 811202015 Transverse:

1J
I~
Ln
=
1
=
11
=

Smooth Bone 5.EII B30s, BI1 22015 Smaath Bone 5.0 B30s, BI1 212015
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T R T Bt ¢ & 2 Radioimmunotherapy

eRitumomab / SSKI + Tositumomab
*Y-90 ibritumomab tiuxetan: ANC=1.5x10°/L. PLT=100 or 150 x10°%/L

[-131 tositumomab: PLT =100 or 150 x10°%/L

oFF PR L B
*42 Y-90 ibritumomab tiuxetan (Zevalin): 0.3 or 0.4 mCi/kg (>10 min)
o7 [-131 tositumomab (Bexxar): 65 or 75 cGy

\‘L\\ ;‘4
— /r"},%f I

s AT /PR e 3R T (90%)
o & 4 (35%).7& < (25%). 38 £ (20%)




o lln-ibritumomab tiuxetan (Zevalin) dosimetry images (72-hour postinjection)
1. Tumor activity
2. Expected activity: (1) moderately high: liver/spleen
(2) low or very low: kidneys/bladder/bowel
3. Unacceptable activity: (1) diffuse lung > P! cardiac blood pool
(2) diffuse lung/kidney/intense bowel > P23 liver

Essentials of Nuclear Medicine Imaging, Sixth Edition



(a) 29Y-ibritumomab tiuxetan

(Zevalin®) _
Dosimetric dose Anti-CD20 Therapeutic dose
monoclonal
ibod
Rituximab antioody Rituximab
(250 mg) (250 mg)
DTPA
chelating
Followed by molety Followed by
111|n_ibritum°mab tiuxetan 9°Y-ibl'itum0mab tiuxetal‘l
5 mCi (0.3 or 0.4 mCi/kg)*
Day © 1 2 3 4 5 6 7 (or8or9)

Scan to assess biodistribution

* 0.4 mCi/kg in patients with a platelet count 2150 x 10¢/L or 0.3 mCi/kg with a platelet count 100 x 10° to 149 x 109/L.
Maximum total dose is 32 mCi.

Int. J. Radiation Oncology Biol. Phys. 2006;66(2):S15-S22 Med. Chem. Commun., 2014;5(4):408-431



(b) 131]-tositumomab

(Bexxar®)

Dosimetric dose Therapeutic dose
in 50 mL NS Tositumomab Tositumomab
over 60 min (450 mg) (450 mg)

! ! 131| ! !

i ; OH

) . Followed by

in 30 ml NS Followed by 5 mCi Anti-CD20 131 ]-tositumomab to
monoclonal

over 20 min 131]-tositumomab anitibod deliver dose of

y 65 or 75 cGy*
Day -1 0 1 2 3 4 S 6 7 (orupto

day 14)

Whole-body dosimetry and biodistribution

Thyroprotective regimen

* 75 cGy in patients with a platelet count 2150 x 109/L or
65 cGy with a platelet count 100 x 109/L to 149 x 109/L.

Int. J. Radiation Oncology Biol. Phys. 2006;66(2):S15-S22 Med. Chem. Commun., 2014;5(4):408-431
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A& N & 3B (neuroendocrine tumor, NET)

. P‘%’ 4% 14 ' Pz % (pheochromocytoma)

/

o # &A P2 (neuroblastoma)
o ®|A & & % (paraganglioma)
* 3% (carcinoid tumor)

_,r'-'-u.

" SRALY & (medullary thyroid carcmoma) ™ me (---ﬁm

H1IC-5HTP.

Neuroendocrinology 2015;101:1-17
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AER LR

Norepinephrine meta-lodobenzylguanidine (MIBG)
NH

. P
e

*Lugol’s solution £« SSKI (7 p R = 2—3 %)
1.2-2.2 mCi/10.8 mCi. 3 $ # "% /31 5+ (>5 min).48 hr & 72 hrig #°

MIBG = *I= '3 or 123 or 124

o 3 % 4% % i1 5+(45 min ~ 4 hr) RS L A EL

«100-300 mCi Norepinephrine analog

-S‘J,E!P %‘J Rk ?ﬂ?ou \Z%\:J— fp%ﬁ"g‘ 'ESE;J'-"PTL'FJ ¥4 );‘; %‘ 2 _Il'_@] %%T‘i
GLEP B B T RO T G R R B R R

Semin Nucl Med. 2011:;41(5):324-33



I3-MIBG (i& ¥)

Essentials of Nuclear Medicine Imaging, Sixth Edition
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&5 Lutetium-177 Peptide receptor radionuclide therapy (PRRT)

m Half-life: 6.647 days Somatostatin analogs (%8 % % i 47)

=y emission Somatostatin receptor (SSTR)
113 keV (6.2%), 208 keV (11%)

m [} emission (79.3%) HOOC\EH j/COOH /@
m Maximum energy: 0.497 MeV o /U\j\N /\r ! \)LHH @

. S o)
m Mean energy: 0.13 MeV \ H}
7 0 H
' N
Chelator nz/\ﬁ \g)W\NHz
- ét @ ;ﬁ' T HO
Y-90 4 ? i
Compound R, R,
DOTA-OC Phe Thr(ol)
DOTA-TOC Tyr  Thr(ol)
u-177 b DOTA-TATE Tyr Thr
DOTA-NOC Nal-1  Thr(ol)
DOTA-NOC-ATE Nal-1  Thr
DOTA-BOC BzThi  Thr(ol)
In-111 DTPA Octreotide DOTA-BOC-ATE BzThi  Thr

tumor cell membrane

https://uihc.org/health-topics/what-theranostics Eur J Nucl Med Mol Imaging 2007;34:982- 993



il AR = gastroenteropancreatic neuroendocrine tumors (GEP-NET)
[ AL

*ANC <2000/mm?, PLT <75x10%/mm?3, Hb <8 g/dl
*Albumin <30 g/L, Bilirubin >upper limit x3, CCr <50 ml/min

«200 mCi
oIZ ARy B = FE8IF &4 .= 458

JAE T (25%).0F T 3R KT (22.3%). B o (13.4%). 2w TR 0 (10.2%)
« &4 (27.7%). & £5%% 1£(13.4%)




In-111 pentetreotide (OctreoScan) Ga-68 DOTA-TATE (NETSPOT)
2 day protocol (4hr & 24 hr) 1 day protocol (2hr)

THE £

Ll

https://www.snmmilearningcenter.org/Ims/activity?@curriculum.id=-1&@activity.id=4445017 & @activity.bundle Activityld=-1



68Ga-DOTATOC < > 177 y-DOTATOC

Diagnosis Therapy

(SomaKit TOC)



17 y/o man

2016‘3%’ B e >+

202084 & & B>+ i

5 Fedik #5 (F 2,4 T 975 2R/T, C/T, Lu-177 DOTATATE

2021-08-19 2021-09-15 2021-11-23
F-18 FDG PET/CT Ga-68 DOTATOC Lu-177 DOTATATE

LA s

‘ L
vogt '
««:ﬁ’-

’
.

RT  Anterior LT LT Posterior RT




Somatostatin
receptors

Cancer cells 177Lu-somatostatin analog
complex attaching to
somatostatin receptors
on cell surface

A

—
Somatostatin Somatostatin 177Lu
analog receptors radionuclide

Somatostatin analog
(peptide) linked to
177Lu radionuclide

177Lu-somatostatin analog

complex internalizing into

the cell and emitting

therapeutic beta radiation

Administered agents Start time | Infusion rate Duration
(min) (mL/h)

Antiemetic 0 : bolus

Amino acid solution, either 250 — 550

extemporaneously compounded (1 L)or | 30 (not <320 mL/h for 4 hours

commercial (1.5 Lto 2.2 L) commercial solutions)

Lutathera with sodium chloride 9 mg/mL 60 400 20 to 30

(0.9%) solution for injection minutes

Front. Oncol. 2019;8:663.
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& mCRPC @) psMaA PET/CT

PSMA-positive

PSMA TAT

Radium-223
Chemotherapy
Radium-223

Diagnosis or
progression to
mHSPC

I
@ ADT alone

PSMA-negative

S|[o-
Progression @ ADT alone
to nmCRPC

Radium-223
Chemotherapy

0w

I
I
I
I
I
I
I
I
I
I @ NAH
Chemotherapy }!
I
I
I
I
I
I
I
I
I
I
I

Annals of Oncology 2019;30:1728-1739



o

% Bﬁ( T 2z &4 e 48 % /2 Radioligand therapy

.~ 2 ~2
vy SO Be
/r’},%'f A

*Ga-68 PSMA I&T
*F-18 DCFPyL (Piflufolastat, Pylarify), rhPSMA-7.3, PSMA-1007
[F-18 Fluciclovine (FACBC, Axumin)]

200 mCi. 7% /3 5 = JE6IF L4 X 67
*Bi-213 PSMA-617, Ac-225 PSMA-617
*At-211 PSMA-pentanedioic acid, Th-227 PSMA-IgG1

‘\t‘\ /‘4
/r"},%f 1

* PSA




Kidney-dominant excretion

Liver-dominant excretion

%Ga-PSMA-11 “Ga-PSMA-I&T '"®F.DCFPyL

v AV v

&

W B 9

I
v "

Fig.1 Normal body distribution of PSMA-ligands. [** Ga]Ga-
PSMA-11, [*® Ga]Ga-PSMA-I&T, ["*F]F-DCFPyL, and ['F]
F-rhPSMA-7.3 applications lead to notable kidney uptake. Bladder
retention is high for [* Ga]Ga-PSMA-11, [*® Ga]Ga-PSMA-I&T, and
['*F]F-DCFPyL and lower for ['*F]JF-rhPSMA-7.3. Reference organs
for ligands with kidney-dominant excretion are liver and parotid

Eur J Nucl Med Mol Imaging. 202;50(5):1466-1486

BE.rhPSMA-7.3 8. PSMA-1007
. -
)

L)

L&

. ".,'

gland. ['*FJF-PSMA-1007 leads to high liver uptake due to hepatic
excretion. Reference organs for ligands with liver excretion are spleen

and parotid gland. Focal uptake in the pelvic bone is noted on the
['*F]F-rhPSMA-7.3 PET corresponding to metastatic disease. [* Ga]
Ga-PSMA-I&T subpart was modified with permission from [130]



. prostate cancer with SUVmax > 3

<0.01 1.0

2018 SNMMI Image of the Year: PET imaging before and after '77Lu-PSMA617 therapy for metastatic prostate cancer. ®8Ga-
PSMA11 PET maximum-intensity projection images at baseline and 3 months after '77Lu-PSMA617 treatment in 8 patients who
experienced prostate-specific antigen declines of =98% in a prospective phase Il study. Red = disease with SUV >3. Used with
permission from Hofman et al. from the Peter MacCallum Cancer Centre (Melboume, Australia).

J Nucl Med. 2018;59(8):9N-10N
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1. 9 %k ’gﬁl«‘}%/ ¥ st 7vi&/" <~ (Thyroid cancer & hyperthyroidism)
& [-131
2. ¥ # 45 (Bony metastasis)
o 4% Ra-223, 4L Sr-89, 42 Sm-153, 4% Re-186/Re-188, 4% Sn-117m
© 4 P-32: B Mz a 33 S g (polycythemia vera)
3. 3%/ 3+ # (Hepatoma & liver metastasis)
o 42 Y-90 #czk %8 (SIR-Spheres/TheraSphere)
4. % * J (Lymphoma)
e 42 Y-90 ibritumomab tiuxetan (Zevalin)
e 7k [-131 tositumomab (Bexxar)
5.4 &N & 0B (Neuroendocrine tumor)
« = I-131 MIBG
* 42 Y-90 DOTA-TOC & 45 Lu-177 DOTA-TATE (Lutathera)
6. 4+ *t A (Prostate cancer)
* 45 Lu-177 PSMA (Pluvicto)



