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1. 7 ;& ’5‘;]131%& R Hﬁi%}ﬁ it 7w 18 (Thyroid cancer & hyperthyroidism)
2. # # # (Bony metastasis)

3. "R &P i 45 (Hepatoma & liver metastasis)

4. % = & (Lymphoma)

5.4 & p & B (Neuroendocrine tumor)
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Radium-223 in metastatic castration resistant prostate cancer
Asian Journal of Andrology 2014;16(3):348-353

Alpha emitters

Shorter range
(<0.1 mm)

High LET

Low OER

Survival and
palliative benefit

it £ #& # (LET; linear energy transfer)
7 ' (OER; oxygen enhancement ratio)

Beta and Gamma
emitters

Longer range (1-
10 mm)

Low LET

High OER

Palliative benefit
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Treatment of castration-resistant prostate cancer and bone metastases with radium-223 dichloride.
Int J of Urol Nurs. 2015;9(1):3-13



2. 3 2 M & #&AF (LET; linear energy transfer)
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Essential Nuclear Medicine Physics, Chl1



A s & # 4% LET (linear energy transfer)

n-» 1

L, 10 = |

@ low LET 2 10

g g X-rays

£ & y

= 2 10-2[

? 01 - ' — lower S

B - ., dose rate s Alpha 15-MeV

G ) 5 103| rays neutrons

'*é higher  ° 0

o dose rate Increasing LET

0.0 X 10-4 A

' Vv € & & 8§ W 1

Dose (Gy)

Essential Nuclear Medicine Physics, Chl1
Radiobiology for the Radiologist, Ch7



3. M ¥ 3 5+ OER (oxygen enhancement ratio)
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Essential Nuclear Medicine Physics, Chl1



3. <% 3 % +* OER (oxygen enhancement ratio)

100

100

g
c
?
E 10
o
= 1
Neutrons
OER=15
i L |
0 2 0 2 0
Dose (Gy)
1-; ) O w; 'vb e w‘ ) ‘}.‘ e
OER = Dose to produce a given effect without oxygen

Dose to produce the same effect with oxygen

https://slideplayer.com/slide/5078166/



Thyroid cancer & hyperthyroidism

w7t [-131
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I-131 I-123 I-124 I-125 Tc-99m
Mode of decay B Electron capture Electfon 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, 637 159 (annihilation) X-ray (27-32) 140
Abundance 6, 81, 7% 83% 46% 7% 90%

130 131

Common Te(n,y) =~ Te 194 125
production 23ISSIIJ(n,f)ll?ITe 121Sb(a,2n)! 231 1247Te(p,n) 1241 12Xse(n,Y)125X6 Mo >”""Te
method Te> 1 Xe>11

7 R (predominant route), % i{ (some)

Fundamentals of Nuclear Pharmacy, Fifth edition
Essentials of Nuclear Medicine Imaging, Sixth Edition




% Jodine-131 (1P'I-Nal) <® ##>

L S

‘ 4-6 weeks

I-131
(RALI; radioactive iodine)

¢

(7 4% STSH)

Vi i 30 RBR (T R, T i¥)
X: BEF LA A0

B s A e 2 ~ 150 mCi
I T B ~ 150 mCi
g e A (% /% ): 150 ~ 200 mCi

Tk -9 (Tg <2 ng/ml)
A

I-131/1-123 whole body scan
[-124 / F-18 FDG PET



. /p%E‘T SH (>30 plU/mL)
'ﬁ 7‘»:,\ é}"( /FJ\ (low iodine diet): 1-2 weeks
— iz B kg2 (thyroid hormone withdrawal; THW): 3-4 weeks
— E_\ * 'ji_—_ L’___. %‘F' '5:\‘% (recombinant human TSH; rhTSH; Thyrogen): 0.9 mg QD *2 days

EREEN 2 R iR R
T RORATE F (X Ror & =) 3-4 wk for T4, 10-14 d for T3
o2 a =¥, %5 % P+, Lugol solution  |2-3 wk (157 3 £)
LAk (7 ) 7-10d
Thionamide medications 1d
(propythiouracil, methimazole, carbimazole)
Amiodarone 3-6 mo or longer
&r foagk i 4% % (SSKI) 2-3 wk
?L%;ﬂ;;ﬁigﬁgéﬁ%) 2-3 wk
BERCRA W) 6-8 wk (B3 & F 5 % it)
2 A (AL ) 1-6 mo

Essentials of Nuclear Medicine Imaging, Sixth Edition
The SNM Practice Guideline for Therapy of Thyroid Disease with 31 3.0 (J Nucl Med. 2012;53:1633-51)



JERIEE/ S S
o« REAHID g SPH R 5 <70 pSv/h (7 mrem/h)
e v IRZELHE: <33 mCi (1.2 GBq)
RS ¢ R+ 0 2ol £ =5 mSvly (0.5 remly)

* e
— PR 4p:4-10 days
— A ¥ ;]%Hﬁi’%f“ﬁi % . 3-5 days
— % : 6-12 months
— f =X 75K 6-12 months
o 3t 4 1t (pulmonary fibrosis): 600 mCi
o ¥ ¥gPr+] (bone marrow suppression): 800 mCi
o M M7 %5 (secondary tumor: leukemia, bladder & breast): 800 mCi

Essentials of Nuclear Medicine Imaging, Sixth Edition



X 5 Hp gl 1T (A, ) XaLHp g e
| PR I8 NG 1.2 &
2. ¥& s (rare) 2. R A MR AR
3. ¥%r+ (occasional) - Uiz
4. vE% - RS
5.8 & e — i A
6. *& & 2 % (£ /7R )(unusual) — ¥R
7.9 RO (0% F B OR &PEIR) — B0
8. ﬂ;zj;\/ﬂ; R — ik
21k Zord o 3. e
i R
— Hj%ﬂ;lc);%
- ~ 5 &
— vk Oy }?%.
- 24 %R
— U on }?5

The SNM Practice Guideline for Therapy of Thyroid Disease with 31 3.0 (J Nucl Med. 2012;53:1633-51)



52#% % ,5* % &, near-total thyroidectomy (2006-09-11), 100 mCi I-131 ablation
I-131 WBS 7 days after ablation (2006-11-07):

AMT 221K Duration: 674520 POST 179K Duration: GF4sec ANT 221K Duraticn: GF4sac FOST 179K Duration B74sec
2561024 2561024 2561024 2561024
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ANT THYROID 57K POST THYROID 35K ANT THYROID 44K POST THYROID 21K
Duration:79sec 256x256 Duration:79sec 2561255 Duration:79sec 256x256 Duration:79sec 256x256
131-lodine 131-lodine 88m Technetium 98m Technebum
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http://plasticsurgerykey.com/thyroid-lobectomy/



# Todine-131 (3!-Nal) <7 A% i 2 i&: Graves disease,

toxic nodules, nontoxic nodular goiter>

e B A T3, T4, TSH, ant1 TSH receptor Ab
T RE Y S Gi 1-131/1-123/Tc-99m uptake & scan
131 80-220uCi/g

Graves disease: 10-15 mCi

RAL radioactive iodi
(RAL radioactive iodine) Nodular goiter: 20-30 mCi

{

TR T

E’ ~ 4 224
AP BL R LS
%

Essentials of Nuclear Medicine Imaging, Sixth Edition
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Multinodular goiter Solitary hyperfunctioning thyroid nodule

‘o

v gk H)j’{ ¢ Thyroiditis B3P £ K «‘]}%Graves’ disease @



. HE « BliEH

Y 1. E';I%’leﬂ g AT

AECEES Y 2. 0 RO (FF R &IBIR)(1-5%)
3. ¢k B:]u,' T # 3. ik A R B(very common)

4. v& § I3 7% (very common)
5. Graves’ disease P ff *¢ Jy

v F'}Pc’;f]lfﬁ*’ﬁ'é\‘ﬁ B ORE R

The SNM Practice Guideline for Therapy of Thyroid Disease with 1311 3.0 (J Nucl Med. 2012;53:1633-51)
The Pathophysiologic Basis of Nuclear Medicine, Chapter 7



Bony metastasis

m 4% Sr-89

m45 Ra-223

n4t Re-186/Re-188

=42 Sm-153

n4% Sn-117m

wE P-32 (B i n IR A 5 )
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Bone-Seeking Radionuclides for Therapy. J Nucl Med 2005; 46:38S—47S

TABLE 1
Physical Characteristics of Therapeutic Radionuclides for Bone Pain Palliation
Maximum energy Mean energy v-Emission

Radionuclide Half-life (MeV) (MeV) Maximum range (keV)
a2p 14.3 d 1.7 (B) 0.695 (B) 8.5 mm None
89gr 50.5 d 1.4 (B) 0.583 (B) 7 mm None
186Rg 3.7d 1.07 (B) 0.362 (B) 5 mm 137
183Re 169 h 2.1 (B) 0.764 (B) 10 mm 155
1535m 19d 0.81 (B) 0.229 (B) 4 mm 103
17mgn 136d 0.13 and 0.16 conversion electrons <1 pm 159
223Ra 114d 5.78 (o) (average) <10 pm 154

TABLE 2

Administered Activities, Typical Response Times and Duration, and Retreatment Intervals
for Bone-Seeking Radionuclides

Usual administered Typical response Typical response Retreatment

Radiopharmaceutical activity time duration interval
2p 444 MBq [fractionated] 14d 10 wk =3 mo
8S8rCl, 148 MBq 14-28d 12-26 wk >3 mo
186Re-HEDP 1.3 GBg 2-7d 8-10 wk =2 mo
28Re-HEDP 1.3-4.4 GBq 2-7d 8 wk NE

153Sm-EDTMP 37 MBa/kg 2-7d 8 wk >2 Mo
"imgn-DTPA 2-10 MBg/kg 519d 12-16 wk >2 mo
223RaCl, 50-200 kBg/kg <10d NE NE

ME = not established.
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1. 4L Strontium-89 (%°SrCl,)

% Half-life: 50.5d (& &)

> No y emission

®m [3 emission

m  Maximum energy: 1.4 MeV; Mean energy: 0.583 MeV
m 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

X A F b RS R S s e S S (tumover)iE 0 E 9 10:1
m  Excretion 1s predominantly renal.

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



3 BRI endEcE H;‘]L}% (castrate-resistant prostate cancer; CRPC)

2. 4 Radium-223 (***RaCl,; Xofigo)

Half-life: 11.4 d

v emission or X-ray (154 keV, 1.1%)

B emission (3.6%)

o emission (95.3%)

Maximum energy: 5.78 MeV (average)
Maximum range: <10um

Usual administered activity: 50-200 kBq/kg
Typical response time: <10 d

Typical response duration: ?

Retreatment interval: ?

Actinium-227 generator

®m  Tumor-to-marrow ratio: 30:1

223R3
11.43 d

m—> Ol

Excretion is predominantly via the gastrointestinal tract.

Decays via a series of a-, B-,
and y-emitting daughters

B_ 2T1PD
516 ms
(0.27%)
- 211Bj
5 217 m a
— | ?3%:8— 207Pp
il Stable
EO?T]
4.77 m

Bone-Seeking Radiopharmaceuticals for Treatment of Osseous Metastases, Part 1: a Therapy with 2>3Ra-Dichloride.

J Nucl Med 2014; 55:268-274



(A) FDG PET scan ~ (BC) MDP bone scan

fII
s w-s

(DE) ?23RaCl, 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.



Actinium-227 Separate Radium-223 from Further purify
generator | Actinium-227 and | Radium-223
(21.8y, B) Thorium-227 (18.7d, o) (11.4d, o)
Drug Formulate and
substance |——| autoclave:
solution Drug Product

Type A
shipping
| box

" Primary

. Container
Closure
System
placed in the
Shielding
Container

Primary
Container
Closure
System with

o Top and
Bottom Cap
and Wrapping
film

Primary
Container
Closure
System

*6 mL solution in 10 mL glass vial
*6 MBq (162 uCi) per vial (1100 kBg/mL) at reference date

*Shelf-life: 28 days

Actinium 4+ Thorium 4+



NCCN guidelines Version 2. 2017

ii&?%ﬂﬁ’*
-] i’;ﬁ'“@%)

VVY*
*"—’is\zF‘tm

VVYVY *
&
s

vV Vv Vv °

Y VYV

T
V%’ v ‘I\ié ‘ }j&
P

’ 2
n ‘W%
‘w__,‘

AR

=1.5x 10°/L
=100 x 10°/L

0x 10°/L

N =



< R .24 ¥ FD>

3. 4% Rhenium-186 & 188 (18°Re-HEDP & !'*3Re-HEDP)

Half-life: 3.7 d

v emission (137 keV)

B emission

Maximum energy: 1.07 MeV
Mean energy: 0.362 MeV
Maximum range: 5 mm

Usual administered activity: 1.3 GBq
Typical response time: 2-7 d (/)
Typical response duration: 8-10 wk
Retreatment interval: >2 mo

Clearance is predominantly renal.

Toxicity 1s limited to temporary
myelosuppression.

> Half-life: 16.9 h (3 7&)

% v emission (155 keV, 10% abundance)
m 3 emission

Maximum energy: 2.1 MeV

Mean energy: 0.764 MeV

Maximum range: 10 mm (3 &)

Usual administered activity: 1.3-4.4 GBq
Typical response time: 2-7 d ()
Typical response duration: 8 wk
Retreatment interval: ?

m  88W generator

m  Toxicity was limited to activity-
dependent, temporary myelosuppression
with a nadir at 6 wk.
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4. 42 Samarium-153 (1>3Sm-EDTMP)

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 MBq/kg
Typical response time: 2-7 d (/)
Typical response duration: 8 wk
Retreatment interval: >2 mo

X VR At > B g B
®m Tumor-to-normal bone ratio: 4:1-7:1
m Pain flare 1s rare (~10%)
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5. 4% Stannum-117m (!'"™Sn-DTPA)

Half-life: 13.6 d

v emission (159 keV)

Conversion electrons

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

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

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



<t BRI w4 5 Fv T LD

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

Half-life: 14.3 d

> No vy emission

B emission
Maximum energy: 1.7 MeV; Mean energy: 0.695 MeV
Maximum range: 8.5 mm

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

Typical response duration: 10 wk

Retreatment interval: >3 mo

> The main disadvantage of 3?P therapy is dose-limiting myelosuppression

with reversible pancytopenia (= I & > ) maximal at 5-6 wk after
administration.

X T sk B oMo 33 % gz (polycythemia vera) (74-111 MBg/m? 2-3 mCi/m?)



3. 9 &1 7

Hepatoma & liver metastasis

m 42 Y-90 microsphere
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4o Yttrium-90 microsphere (SIR-Spheres/TheraSphere)

Half-life: 64 h (2.7 d)

No y emission

B emission

Maximum energy: 2.281 MeV
Mean energy: 0.933 MeV

Path length of 5 mm in soft tissue
(about 100-200 cell diameters)
39Y (n,y)?°Y, *°Sr/*°Y generator

m  Microsphere:
O &f¥gresin: 20-60 um
O 733 glass: 20-30 um
vs. MAA: 10-90 pm
vs. Sulfur colloid: 0.1-1 um

B BLop PERRE



Sirtex Medical, Sydney,
Australia

MDS Nordion, Ottawa,
Canada

= i e LS

Y-90pczk 4 & LR RS W AT R sB AT
Z

A8+ -] (um) 20-60 (32.5 + 2.5) 20-30 (25 + 5)

= 1 Heak 5 14(Bq) 40-70 2,500 (%% pF R

# GBqezk M B E (B &) | 20 (* 39) 0.4 (%% /)

%13 2 *(shelf-life) 1= 12 =

L & (specific gravity) % (1.6 g/ce) % (3.6 g/ce)

Bk g iy

¥ ¥ £ 4 (GBq) 3 3,5,7,10, 15,20

& 5 E hTk MR (7 §) | 40-80 1.2-8 (et 2 pF)




SIR-Spheres

TheraSphere

i B O E R
B Eg o)
u/ﬁg STIFHR A (P o3& 4% )
AL LA s
F 3 (floxuridine) % 1+ & %
ool ok A i

AP A% E N,
2 B (R AE
P o) R
1
ARl X £ o

e 3 & 7§ E

—EHREA B RE | T B

R R 5 F gL ut 7 & *oE &

HEE *Empirical *Mono-compartmental
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Arterial embolization Conventional chemoembolization

Arterial flow

Drug-eluting bead chemoembolization Radioembolization
(DEB-TACE) 100-300 um (TRE) 20-60 um

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



i #1242 2 (SIRT)
Selective internal radiation therapy

http://www.mercyangiography.co.nz/Procecures/Oncology/SIRT.html
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(1)9mTc-MAA (i% 87)

1. % % 7% (lung shunting):
(1)>10% -> *% 14| £ (radiation pneumonitis)
(2)>20% > # & ‘/ff_

R YR B Y 1

3. R e —‘«vx >]J: L“ (T/N ratio)

(2)°YY -microsphere (7% ) (3 GBq/81 mCi in 5-mL vial; 1.5-2.5 GBq/40-70 mCi)
very slow infusion rate (avoid reflux into gastroduodenal artery)

1. SPECT/CT: § * & I§ % ; #]%- 4§ & (bremsstrahlung; braking radiation)
2. BT el R, S AR MR R



#]#> 1§ % Bremsstrahlung

« Small charged particles such as electrons or
positrons may be deflected by nuclei as they @
pass through matter, which may be attributed
to the positive charge of the atomic nuclei.

« This type of interaction generates x-radiation j
known as bremsstrahlung, which in German means
“braking radiation.”
&

\ OID-).V
=

Essential Nuclear Medicine Physics, Ch2



3F5% 4> i (lung shunting)

¥a

Left

¥a

Left

Ant 1485K 256x1024 Post 1781K 256x1024

Ferfusion
POST
(Courts) Left Fight
134Kk, JEETK
Tatal 134k 861K
(% Ratios) Left Right
3.38 HE B4
Tctal 3.36 56 B4
ANT
(Counts) Left Fight
149K, MBSk
Total 149K, 1Bk
(% Fatios) Left Fight
4.50 85 &0
Total 4.50 85 40

Geametric Mean

Rt Lung Liver
Total 130K HEAK
0 1 .
LR Lung Liver
05 13

Total @



WL ¥ koot (T/N ratio)
6.17 in RHA territory 3.26 in LHA territory
3.5 mCi PmTc-MAA 1.5 mCi

% Liver Mas SPECT+CT [Transformed Ob... Transverse
b
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Liver G+ 40sec 1.5 B30TMPR [RHA] [Transformed Object], 8/3/2015
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Liver C+ 40sec 1.5 B30fMPR [Transiormed Chject], 8/4/2015

Fr:54 Pix:3.9mm

Frame: 54 508

ROI: E Fr41 Pix 3 9mm

Total Counts: 3135047 .00 Frame: ROI: B
Number of Pixels: 489 Total Counts: 705103.00 Number of Pixels: 566

%

Liver Mas SPECT+CT [Transformed Object], .. Liver C+ 40sec 1.5 BI0TMPR [RHA] [Transfo

N
o

Fr:54 Pix 3 9mm

o | (
¥ | \N
Liver MAA SPECT+CT [Transformed Ohject], Liver C+ 40sec 1.5 B30 MPR [Transformed
L]
Lo

Frame: 54 .
ROI: F Frd1 Pix 3 9mm
Total Counts: 2912962 .00 Frame: Lal ROI: D
Number of Pixels: 323 Total Counts: 463998.00 Number of Pixels: 236
A(B0%T.20%) BIHUE-281,T.579) C1:(B:0% T.39%) CmU(B.-BE‘T 208) AL(BI0%T.9%) B HUE-85T.165) C1 (B.D%_TM%) C2 HU(E:-B5T.165)



#1] % §§ &+ (bremsstrahlung radiation)

Ant 4175K 256x1024

Post 4492K 256x1024

ANT 8902K 256x256

POST 9778K 256x256



#1 # £ &+ (bremsstrahlung radiation)

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

Y-80 Liver SPECT_+CT [Transfarmed Object], 801 272015 Transverse Y-590 Liver SPECT_+CT [Transformed Ohbject], 81272015 Transverse
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2
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=
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Smooth Bane 5.0 B30s, 81 22015 Smooth Bone 5.0 B30s, 8122015

- ; 5 > . J P:185.0
Y¥-90 Liver SPECT+CT [Transfarmed Ohject], 81 22015 Smooth Bone 5.0 B30s, 81272015




Lymphoma

» 42 Y-90 Ibritumomab tiuxetan (Zevalin)

m 7 [-131 Tositumomab (Bexxar)
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http://www.dailycold.tw/623 5/periodic-table/
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Fundamentals of Nuclear Pharmacy, Sixth Edition, Ch7
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105-18 % (2) fusion of cells ‘m ¥ ﬁﬁ B (3) selection of hybridoma
g7 g d | £ tmie

2x107 myeloma cells

Immunize
:f"' — . @ e ey

1x108 Spleen cells[ | .
O% . qo

& o

(1) Immunization ¢ & &4

[e e o]
000
(oo Ne]
[e N e o]

Fusion in polyethylene

Separate HAT medi <
glycol medium Select specific

moneclonal«— ~ hybrid by
antibody immunoassay
for antibody

Grow In mass
culture medium

OICIO

” Inject into mouse Freeze 1pEiere edone
(4) cloning of hybridoma
Collect ascites DB M e L e
containing — ! R AL ©

monoclonal antibody
(5) screening of antibody & iE :}E’{%_"

(6) production of monoclonal antibody % :% H k4
(7) preservation of hybridoma cells ¥ & mie

Fundamentals of Nuclear Pharmacy, Sixth Edition, Ch7



4z Yttrium-90 (Zevalin) & #:. Iodine-131 (Bexxar)
<Monoclonal antibody>

Half-life: 64 h (2.7 d)

No y emission

. s Ytrium-20 labelled Zevalin®

B emission

Maximum energy: 2.281 MeV

Mean energy: 0.933 MeV

Path length of 5 mm in soft tissue
(about 100-200 cell diameters)

8 .
\ % et g .' R
— Tiuetan (M- DTP&)
m ¥Y(n,y)?Y, °Sr/*%Y generator e

EANM procedure guideline of radio-immunotherapy for B-cell lymphoma with °°Y-radiolabeled ibritumomab tiuxetan
http://www2.alasbimnjournal.cl/alasbimn/CDA/sec_a/0,1205,SCID%253D14549%2526PRT%253D14544%2526LNID%?253



b PR R

# 5.(-mab) P T P P # 2 (FuR -FA
BRO|RF (B R i e A2 e)
In-capromab T8 190% |8hr |#Z 4~ H % & | Mab 7E11.C5.3
pendetide # e 7| B;]U;%
(ProstaScint)
N n-ibritumomab >95% % B (R BPYY- Anti-CD20 Ab
tiuxetan Zevalin; - B | £
£ | AT
0Y-ibritumomab >95% /e (non- Anti-CD20 Ab
tiuxetan (Zevalin) Hodgkin’s
lymphoma)
PmTc-arcitumomab |2-8°C |>90% |[4hr |Z &2 82% E %% |IMMU-4
(CEA-Scan) (PrFsdihm) i@ Hn {\
U\ &ff\nQ P
PmTe-sulesomab 2-8°C [>90% |4 hr | PR 4 &% X IMMU-MN3
(LeukoScan) (R tm?2) A HE Rk BUAE
i (HAMA)

Fundamentals of Nuclear Pharmacy, Sixth Edition



1. Rituximab (Rituxan) (CD2OE ’H\%Fu Dl & D7) (250 mg/m?, spleen & normal B cells)

2. '"n-Ibritumomab tiuxetan (i %, D1- 3 2-24h/48-72h) (5 mCi)

3.20Y-Ibritumomab tiuxetan (Zevahn) (/‘:» },% R D7- 9) (0.4 mCi/kg over 10 min, Max: 32 mCi)
— Overall response rate: 75% (complete response 15% only)
TR RS 3 T (90%), 4 (35%),5 < (25%), B4 (20%)
— PLT <100,000/mm7 st < /53 ja

(1) Tositumomab (Dl & D7) (450 mg in 50 mL NS over 60 min)
(2) P-Tositumomab (Bexxar) (:& #%, D1-7, 1h/2-4d/6-7d) (5 mCi in 30 ml NS over 20 min)
(3) P-Tositumomab (Bexxar) (7p %, D7-14) (whole body dose: 0.75 Gy)
— Response rate: pre-treated patients 54-71%, newly diagnosed patients 95%
— Before receiving [-131: SSKI



o lIn-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



Neuroendocrine tumor

n7d [-131 MIBG
142 Y-90 DOTATOC
m 45 Lu-177 DOTA
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http://www.dailycold.tw/623 5/periodic-table/



A SN & B (neuroendocrine tumor, NET)

E %’ 14 k%2 %5 (pheochromocytoma)
A 5 tmPz Bz (neuroblastoma)
« A 58 % (paraganglioma)
* X% (carcinoid tumor)
vk ’9111 HLE % (medullary thyroid carc1noma),f"’_‘\“'w; m;: (-

Neuroendocrinology 2015;101:1-17



m BILNP-59 (& #%): m BI-MIBG (i #:&is):

*Cholesterol analog (*% ) fi% ) *Norepinephrine analog (i %} ”Jf{% )
OF 5 OF + ARELf
01 mCi 01.2-2.2 mCi / 100-300 mCi
[05-7 days 0048 hr & 72 hr
OR % < v 4% lm e
(Cushing’s disease) (pheochromocytoma)
OF G ARSI m
(hyperaldosteronism)

O+ ¢ ng



o [-131 NP-59 (i& %)
— iz % : hypothalamic-pituitary-adrenal axis (eg: glucocorticoids)
renin-angiotensin-aldosterone axis (eg: spironolactone)
— 37 ;R Lugol’s solution (5%, 3 drops BID, D-2 ~ D+7) £ SSKI
— Fr4F Hﬁ'\ﬁl B # % : dexamethasone (1 mg QID, D-7 ~ D+7)
— "% % 3 5 2 (liver, gallbaldder and biliary secretion to colon) : 3% /&7

I-131 Whole body scan Sdays 3/25/2017
g

I-131 5days SPECT+CT [Transformed Ohject], %25/2017  Transverse

Smooth Bone 10 B30s, 32502017

a
ANT 500K 256x256 131-lodine POST 500K 256x256 131-lodine

AMT 193K 256x1024 POST 162K 256x1024



1. BI/I2I-MIBG (3% $2) 40-80 MBq (1.2-2.2 mCi)/400 MBq (10.8 mCi), slow infusion (>5 min)
2. BI-MIBG (758 ) 3.7-11.2 MBq (100-300 mCi), slow infusion (45 min ~ 4 hr)
— S BT RS R BT LT R A B
LI BITETT R T A AL R R R
- fIr oA A UREF P FER AT (23%) VA LS
Lugol’s solution 2 SSKI % i3 7 ik 5t

I23]-MIBG (i %)

Ant 3 hr Post 3 hr Ant 3 Iy Post 3 hr

Essentials of Nuclear Medicine Imaging, Sixth Edition



42 Y-DOTATOC & 45 ""Lu-DOTA (Lutetium)

m Somatostatin analog (#r %4 %)

m DOTATOC: DOTA Tyr3-octreotide ' [n-pentreotide (Octreotide)

m A 5 A w2 B (neuroblastoma) o 24 fr

s '1[n-DTPA-Octreotide (i% ) Y By D %
m %Ga-DTPA-Octreotide (i #%) - - -

m Y-DOTATOC (75 %)

m Lu-DOTA (Vg )

Ant Post Ant Fast

Essentials of Nuclear Medicine Imaging, Sixth Edition



1. 7 H!j{«‘f%& B Bijltﬁ& st 7w 38 (Thyroid cancer & hyperthyroidism)
o 7k [-131
2. ¥ # 4 (Bony metastasis)
o 4% Sr-89, 45 Ra-223, 4% Re-186/Re-188, 42 Sm-153, 48 Sn-117m
© B P-32: E i w 3 F g (polycythemia vera)
3. "R &P FiE 75 (Hepatoma & liver metastasis)
* 42 Y-90 microsphere (SIR-Spheres/TheraSphere)
4. #% * & (Lymphoma)
e 42 Y-90 Ibritumomab tiuxetan (Zevalin)
e 7k [-131 Tositumomab (Bexxar)
5.4 & ¢ & 0 (Neuroendocrine tumor)
« 7 [-131 MIBG:*f 4% ‘@2 % (pheochromocytoma)

P
« 42 Y-90 DOTATOC & 45 Lu-177 DOTA:A! 5 # 'm?% % (neuroblastoma)



