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A e A2 2719 A Fgolut Aol 5 Zohlie
tll FAPE Qs 3 ofet ke Akt sivieke o st
St B4 R ) 9lek wieb) ARl ekl
+ 1-123 metaiodobenzylguanidine (MIBG), In-111 octreotide,
Tc-99m sestamibi, I-131 6f-iodomethylnorcholesterol
(NP-59) 5] 75 Sol WAREHAAE o84 Zvblolich
2ot od(single photon emission tomography,
SPECT) %3747} ehdell el o] 85 Sirk 3ell= <
A| eflA] Pofuh= Askehy w3l Wl HefslA] BEs
= et oFARMIZETIEE ] (positron emission tomography,
PET) 7|&o] WHdslo] 7156 gkl X ope} w7124,
A gazt 3, aela oflg7lel] Egx]ar glow AW
] Fdolle 1 Ago] Ak 5 Yk At PET
9] o] &ofl thalirl= & 3|Ael] o|n] sl vl lewm[1], o]
W 21zl SlelrAlEdat dot AR RAEES Al
23F AgUHER] kel Rgkell AAgr] 3 9l PET-E WAt
QAR A6 e sk ek
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PET J&ZHA| 22|

PETE: Akl 2 Sloll Qofubs g ay, sl o,
Ak oAt e Bk Hlol it 3X0H A= g
ARz 5k 9999 ulolk PET 48 917 9134
£ WA 4l FIE 2 FUTARER of7lol

* o] 3RS 20079E ARERIIE)2) Aflow B
A4S Hlo} 4385l o379)(No. M20702010003-07N0201-00312).

© FAE e S994E o] Qivk AR
7t 55wl 34 AlEel =43t 5 RS wE
sh sk AAE v 3 AHslA] A= Rk Wk
OS2 WWhe 511 keV oUA9] Fhobd 7S HEC
PET 7hlele o] ki A& BAlo &3] widel
Aol <5 X9} ok AesA 348 o hckFig. D).
PET /g0l AL=le 594 1717 gom, AlE9]
AR} =84 A2 T AHAdE Fsle T2
TS T ©A(C-11, RERY] 204, H4(N-13,
W] 1048), AH(0-15, HERE7] 24), F4(F-18, WY
1105 FAR] el w9 At 48 42}
Feh2).
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E59 FAQ]l F-18 2-deoxy-2-fluoro-D-glucose (FDG)
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3l F-18 FDG-6-phosphate 2 i3l v} 1 o]¥9] s H =
(glycolytic pathway)oll= FodsA] F3lar AlE Qloll 73]
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Fig. 1. Principles of positron emission tomographic (PET) imaging. A. The PET scanner is a clinical imaging instrument that
exploits the physical properties of positron-emitting isotopes such as F-18, which are generally produced by cyclotrons through
acceleration of charged particles. B. Positron-emitting isotopes spontaneously undergo radioactive decay by emitting a positron
from its nucleus. The positron loses energy soon after its emission and collides with a nearby electron, which results in
annihilation of both antiparticles with production of two gamma-rays that travel toward 180 degree opposite directions. C. When
a patient is intravenously injected with a positron emitting molecular radioprobe, such as F-18 2-fluoro-2-deoxy-D-glucose (FDG),
a PET scanner can detect the coincident gamma-rays and images can be reconstructed showing accurate in vivo locations and

concentration of the tracer.

Table 1. PET radiotracers used for detection of endocrine tumors

Radiotracer Functional principle Half-life of isotope
F-18 FDG Glucose metabolism 110 min
C-11 Hydroxyephedrine Sympathomimetic amine uptake and storage 20 min
C-11 Epinephrine Catecholamine uptake and storage 20 min
F-18 Fluorodopamine Catecholamine uptake and storage 110 min
C-11 5-Hydroxytryptophan Neutral amino acid uptake, decarboxylation, and storage 20 min
F-18 Dihydroxyphenylalanine Neutral amino acid uptake, decarboxylation, and storage 110 min
Cu-64 TETA-OC Receptor binding 12.7 hr
Ga-68 DOTA-TOC Receptor binding 68 min
Ga-68 DOTA-NOC Receptor binding 68 min
Ga-68 DOTA-TATE Receptor binding 68 min
C-11 Etomidate Glucocorticoid synthesis 20 min
C-11 Metomidate Glucocorticoid synthesis 20 min
C-11 Methionine Neutral amino acid uptake, decarboxylation, and storage 20 min
Zad ENAM PET| 0|8 H] Foko g ZA =, shilobdSI(CEA), VIP, 12]31 4

ntEZER] S5 EHlshed], ASAR) s Etelar
50% 52| gAlellA] Apsle Z13Ygolar Aol 7hsAlol
=2 Tl 7 5 94 AR st dseie] A

A 7HEARLS] 3~12% 5 XA 7P FAGe
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Fig. 2. Comparison of In-111 octreotide and F-18 FDG PET/CT images in a patient with medullary thyroid carcinoma. The 58
year-old male showed increased plasma calcitonin levels during follow-up after total thyroidectomy and right neck dissection for
medullary thyroid carcinoma. In-111 octreotide scintigraphy at 4 hr post-injection (A) demonstrates no abnormality on anterior

and posterior views. However, PET/CT reveals abnormal increased FDG uptakes in the right level II cervical (B, arrow) and right

paratracheal lymph node regions (C, arrow head), which were surgically confirmed to be medullary thyroid carcinoma.

o} Hol7} oJilwl= 735 HwlE Tskslr] #18l CT, MRI
9F 7+e sfj{ek2] o34ka} 1-123 MIBG, In-111 octreotide, —L
2] Tc-99m sestamibi AlE]Z2}y] 59 #o|shz] ofilo|
A S QAR Haizlel] whe) A& Ao|gh AZS Hod
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2). Szakall 5 &4 A 7 ¥ 8 e 5=
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1} MRI Er} &2 AE oRIEE 993 53] PETE & F
9, siE A, 2=l 4% =4 Hold 95% 5 FHEs)
ATH8]. ¥, F<T lagaru oo TE & A ZAENC] 5
3t $21E0llA F-18 FDG PETE Algfslo] 85.7%<] M=
9} 83.3% 2] Sole& A Aske AR X £4
0 B 79 |l Holo] ZEEe] =3irka ssir10].
F-18 FDG AF7} $7ke A 4% U2 23k=9}
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3HA, A kel Ak Zgksl=d] 2lolAl= Ong
T TE ¥ I 2ANEY w57} 4453k 28olA] F-18
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S uf 62%, T ZAEHe] 1,000 pg/mL o]d]1 kAt
o 3 uff 78% s Harsloick o5 I AR

0 O

=57} 509 pg/mL m|RH] 57e] FhAjoll A= F-18 FDG A
3 F7F &7do] WA ekoiel12]. B, A4 AL A
1l 720l 9Jo]= F-18 FDG PETE] oMl %7} CTHe} ok7k
Y= Bae 9Jri13,14].
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ZEA A E5(pheochromocytoma)-& F-41 42 =513}
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FARAANA wbsls IFXSAE Foke A4
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Fig. 3. Comparison of 1-131 MIBG and F-18 FDG PET/CT images in a 53 year-old male patient who hade undergone pelvic
mass excision for paraganglioma. I-131 MIBG scintigraphy at 48 hr post-injection shows no abnormal radioaccumulation (A). In
contrast, PET/CT demonstrates a large number of lesions that have substantial FDG activity, consistent with multiple bone and

lymph node metastases (B: whole body projection PET image, C: transaxial CT (upper), PET (middle), and fusion images (lower)

of the sacral region).

A3 ePhEH]EKmultiple endocrine neoplasia, MEN
ype 2) B A 4 F4F, WL odele] B} Bk
Zok a2la JE3Kdedifferentiated) FU o] SI9AoE
vEeRd 9271 9Jrh20]. B B4l (lesion to background)
HEARSH]E z0]7] 9J8ll MIBG $0 2 1-131 MIBGS] 7
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MIBGS} 543 71564 4% 2+ PET 948 4%
2% C-11 hydroxyephedrine (HED), C-11 epinephrine,
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th21~24]. o|5 LS 945 01838 PETE ©
ALE ARG o83 ThE lsfebd ol v
o) A A F B A ol BoEE B S 9]
3 TS o #Holult21~23,25,26]. Trampal 52 19
3o ZHANEZE SRS o2 C-11 HED PET AJ¥
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ZNEET} FA19] Hol7kA] whax 8742 3kt RrellA]
F-18 fluorodopamine PETZ £9k5 A%s] 7AZ31dc21].
sEARE FheElEE] 53t A7 71Kl sl AdFEE 54
Az Ao A, 78, A v, A 4lde] AelF

> >

HAZ Qe A1oky 274 2T 5 girke Dol gk

O AN EZL] 735 A Tl vlel AlEe] 3k
7} do} E2dllau|Za] Ao Wiile] Fhixe] 9low
= MIBGE & AFIsIA gbe 73] 2Arh23]. ol 7%
F-18 FDGE o]|83t PET A} =49 4 ArkFig. 3).
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nlEAEFE] 4~8-4|(somatostatin receptors, SSTR1-SSTRS) S
wsly] uliiell AmkElEhe] fAAIE FHALE o] &3k
In-111 octreotide A€]l2gls]7} AXx}AQl AR o &
olg5]3 9low CTL MRIYT} ¢lEr} oyt Zlog
%ﬁ Ad2#] ArH33]. T In-111 octreotide AE]Z2}z= A
- 7k 4 o] el W ARel $-8uh] solEsetel
S22 g0l Ol W2 ek HPlE o83 & 9
tH34](Fig. 3). sAF =77} AL SSTR2E WHelslA|
e A-olle(53] AolH &2 Q1E7lEe] 50%) In-111

octreotide AE]a}Z| & Zlelkslr] o]3vH33,35,36].
7FEA o] =9} Al vlHEH] F22 5-hydroxytryptophan
(HTP)= AFsle] Svl=284d2H8-5 B3l Al2eds 3
she 54l stk o] 4A Yol Alzed ATEHE
5-HTPell C-115 FEABH o] Foka g2k = vk 42
we] A7) Zok 265 2 Orlefors 2] o1l
ofspd ol A1) 95%0l14 C-11 5-HTP PET®] £-5
Fig. 4. In-111 octreotide scintigraphy of a 43 year-old female JA3lslgl om AmkE ~ElE] 48] Ak CT <4kl 9]

with metastatic gastrinoma. Intensely increased primary
e . 3} el Fokol AZx Juixr) 2z old] ul3|
tumor radioactivity is seen in pancreas (arrow head), along o At T AHE ARIETE A7 47% 9k 42% 1| Hls)

with mutifocal radiouptakes in liver indicating multiple C-11 5-HTP PET?] ¢lRI57} 84% & UG53 EJ}eH37).
hepatic metastases olql A-Z791 dihydroxyphenylalanine (DOPA) %A
A

4 hr 24 hr

Fig. 5. Comparison of In-111 octreotide and F-18 FDG PET/CT images in a 71 year-old female with malignant thymic carcinoid.
In-111 octreotide scintigraphy shows a single abnormal radioactive lesion pertaining to the primary thymic mass (A). F-18 FDG
PET/CT reveals multiple metastases in the right supraclavicular lymph node (B), pancreas (D), and pelvic lymph nodes (E), in
addition to the primary thymic mass (C)
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©] 73 F-18 FDG 457t S7F=o] Sl ibi 4mpese}
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1-131 NP-59 Alg|laelz]e] b WA FAAE F4
slar UhA] 4~79 A% Zateliol 3 o] Wil il
Hlol] =xdgivhs Holrk i WAMSFAALE slje]dA]
sflof sl ShHsl=v] Alzte] Azl g Ho] vha
A ¢fom, 1 =2 F8)E WAl ke WS
7l E = givkes FARE gick

C-11 Etomidate®} C-11 metomidateS- ©]-8-3F PET 34+
2] 73 1-131 NP-59 Ale|aels] G2 #5%

o BEEE F2 A A T U SolFeE A
b
2

9ltl Etomidate:s I EE|EST SEXEHE TATAY
3

Ek
¢

F92 349 1145488 A (hydroxylase)oll
ol#fst AR Qlall FA I AEE BolHorw HES
T AL oFF oMY wiWwE PHIAE Rk
Metomidate %JA] etomidate®} 5LgF EA1-S 7FA=H, T4
o] ¥ ZBolalld i Aol ALEIL UrH46,47].
Bergstrdm S+ CTollX] & FAl Foko] gR1= 157¢]
s de® 3t ATl EE A HHe] C-11
metomidate PETOIA] =& WAl 45 E Hol A s
ot FAe] WHES shik A=A eohrlar Has}
k. A A FA GA] 22 C-11 metomidate HFE
Hojowm, ok FA IA AFa F4 24 ke A
T X3irh4e].

3, F-18 FDG PET+ F-419] &4 wriz} obg WW

Fig. 6. Comparison of dual-phase Tc-99m sestamibi and C-11 methionine PET images in a 22 year-old male with primary

hyperparathyroidism. On dual-phase Tc-99m sestamibi scintigraphy, the large field-of-view provided by parallel-hole collimators

(A) allowed detection of an abnormal lesion in the right anterior mediastinum (arrow), which was missed on smaller field-of-view

images obtained using a pinhole collimator (B). C-11 methionine PET (C) also demonstrates the right anterior mediastinal lesion

with abnormal radioactivity (arrow), which was surgically confirmed to be an ectopic parathyroid adenoma.
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