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Z & 3 8 B (Geiger-Muller counter)

75 4 v (Tonization chamber)

# A2+ i B (Well counter)

v ) 2+ #c B (Proportional counter)
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L 3 ¥ (half-life)
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it & f#+7 & (energy resolution)

¥+t & (contrast)
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(A)

R4 % FF st & (Partial volume effect correction)

5 (Scatter correction)
"% ¥ 2 4 I (random correction)

Gamma {2 (Gamma correction)

BB it % > 4ok 2 BT - fARkD o B
E

chit + e fo g o

FRFFEPAL G RED S FUIRRAFEER  FR Y PP S S
()

positron emission tomography, PET)# 5 ¥ it A= (§{s 8 F| 2 T vR4E 5 3)
grapny. F

1% E 2 (random event) 1§ B F + =
PP O I E B BB (streaking artifacts)
1% 48 h R 4 = B 4% = (mispositioning)

2 % f%+47 & (image resolution)j& ¥ # =

P# P E e b ke Py 3 29
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SPECT *© P’ f, 88 (crystal)sni®* 5 i@ ©

#- gamma ray #& % = 7 +
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18.

#- gamma ray &4 & ¥ 5Lk
BT HEAT Lk
B Rk pdr S T+

B fRA 3T 80%P: F E i 5 Te-99m i B4 o T A1 Te-99m Rk 4 4 4 bt
X

HUF o ik (ascorbic acid) ¥ 17 5 Tc-99m 22 5 & * 2 £ T H| -

£ 1 I 47(SnCI22H20) ~ B e I 47 5 ot ¥ LB R A o

Tc-99m Hia&F 4 £ b | HUATH L §F T 7 ¢ B8 Te-99m fh3ksa % o

B HF Tc-99m 8 E 5 42 7 a0 DI = 8 Te-99m # 48 © P53 Te-99m ~ -k i i Te-
99m % % £ iy Tc-99m -

TAM RSP AP RS R R it P DAY
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&
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RFtred ¢l FHECERS (%
(‘electron capture ) 12 iE = F& Tk i

D) METE T (Br) AT AR
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bt d -+ o~ (F- 18)%"7};@% w4 BT 180 (p,n) 18F F A4 » LRI G 110 »
480 S RARY 21 T F E IR

WhbgE 2 L N (Ga-68) PET A B2 BA N B A PR L N (Ge68)

‘*‘iﬁﬁ'k} :iT - 2= (Xe-133) #fa v 5d ¥4 HF & 235U (n, f) 133Xe #7172 A 4 4 3@
B VIEFERIREEFR O NEFHBER R

Critigsd L4 (Te-99m) P27 gd g2 BAD > LRP Y6 P> 7AL I
B Ao e T A - pipE® (MDP) %

17 99mTe-MAA # 8 i fFds & 2 2 B 30a g393 & H i ij Eki * A3
100,000-200,000 B MAA $f# &7 & o 5 #— BHAH 5 Sml 7599mTe (& & % 40mCi)
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22,

(A)
(B)

A% b 33,000,000 B3 A MAA GRAY 0 R REER 50 B R R £ Al
= Bc® % # 7% § B (severe pulmonary hypertension)fs & & % *2 ?

0.25 ml
0.40 ml
0.45 ml
0.50 ml

st 3 99mTe fhmk bt B R 3 4 fR4EPF > ¥ LR T F7RE B 5 E SR
% ?

H%%ﬁﬁ%
u%ﬁ%

Bk H;f{l;::: NN Hgﬁ
A

BYFREE . FF R R AR R Ry KR 2 R DR
2. ZEphd B it Bk 9

# it (distribution state)

£ it (steady state )

=0

|

47 4 it ik (biotransformation state)

£ 4z i (Redistribution state)

k

o v iy PR A Ap o e ¥ RR (septum) AR SE 0 T AR 5 F A R B

N }\r\‘x}r:z

P
N

Iy

Wolff-Parkinson-White Jz & 3

= & & @ ¥ % (LBBB)

D 1

¥ R B8 (Attenuation artifact) . myocardial perfusion SPECT < %t & ¢ % &L o T 7|
i —g it LT Fa?

w0 k& (anterior wall) F & ¥ L3t 7 4 o

Gated SPECT %fihk 213 F » {3 R R BRI 2P BRI -
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FRBER RN BBATR R (sensitivity) » $3H4F B | (specificity) & P &g 32 58 o
4v ~ R (attenuation correction) ¥ U i FE e & (false-positive) e

7 B M%#’?%%é’#‘lﬁﬂf%“ T A gt e AT (X 7 3)

F-18 FDG =% & #v§ % #& % #f(glucose metabolism)

C-11 palmitate 3% «& 37225 35 B % F(fatty acid metabolism)

[-123 MIBG *f = 9% it X B oxidative metabolism)

N-13 ammonia *fz = #%j# /it (myocardial perfusion)

f1* F-18 FDG PET % 7. U # % 7 ( cardiac sarcoidosis ) > T 7| f@ -*F{ L2 9

RHEZRPF KT § (ASNC) &P5 FHEL T BT § (SNMMI) =3 e E# 3
PRI Bk (>35g)F MR P (<3g) FH I AK X HG 412 P

et FAREHET FraspCk e P FE o BES I8 L o
F-18 FDG # i GLUTI1 4= GLUTS3 transporters & * :I}ia"\i,f‘m e AL E MR o

A TR RO 20w BREA YR 3 2 (cardiac magnetic resonance, CMR) » H &5 B2t 42 3 53 (Late
Gadolinium Enhancement, LGE) i % € f i/ (scar) i) Tk Fm o 2L 4 Kok s D ieE b
Kﬁ °

T AP K A i 14 FDG PET furs e fc?

R T PR

RGN

B AET 3 AP S S NAEL MR SRS R TR A S
%4 Bezafibrate (- fainf B o fq c#E 4)

T Fe - & dipyridamole-stress 2 % ¥ # & ? (+* §)

1. BP<90 mmHg. 2.unstable angina. 3.2nd-3rd degree AVB with pacemaker.4.active asthma.

(A)
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(©)
(D)

2,34
1,3,4
1,24

1,2,3,4

FeH k12K



217.

< R % S(HFEF) 3 4, 8 5u 2 £ & Te-99m MIBI myocardial perfusion scan # & perfusion
defect, e F_% ¥+ = & » $7% 1 global decrease of stress blood flow and coronary flow

reserve, ¥ iy B F|H 2 (#F -IE—“

(Dtriple-vessel disease with balanced myocardial ischemia.

(2)cardiomyopathy with microvascular dysfunction.

(3)cafteine intake shortly before dipyridamole stress scan.
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(A)
(B)
(©)
(D)
29.
(A)

(B)

(©)

(D)

30.
(A)
(B)
(€)

1

1,2

1,3

1,2,3

i ** myocardial perfusion scan ¥ % ¢ artifacts, T 7| i@ Jﬁ" % 2E?
diaphragm attenuation i = fixed defect in inferior wall.

breast attenuation % = reversible defect in anterolateral wall.

left bundle-branch block i = reversible defect in lateral wall.
very hot bowel uptake £ = perfusion defect in inferolateral wall.
T 7w B R B (cardio-oncology) s it o @ —fg 37
felpF Sl ioR D o B FCRES TR DREEERER 2R o

Multi-gated radionuclide angiography (MUGA) ¥ 1% 5 #=i; % $ < & {4 (cardiotoxicity) s

e

S B AR 3L trastuzumab (Herceptin) {8 > 53 IR = < F 5014 F (Left
Ventricular Ejection Fraction, LVEF)"# 1>10% & ! 3w % #B(heart failure) g ¢ » = iz
* Herceptin I f& PFi5F o F 2B o

FU% SRR T A HE S 8 T 0 R P P2 BT € S time

2osw g BOAE e

T A —‘ﬁ 7 #_ amyloid imaging radiopharmaceutical?
F18-florbetapir

F18-fluoromisonidazole

F18-florbetaben
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(A) 2
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33.

(A)
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34.

(A)

(B)

F18-flutemetamol
7| # A_ Alzheimer's disease 2 3| % 3.2

MRI } F hippocampal atrophy

£

FDG PET scan . posterior parietotemporal cortex fr posterior cingulate gyrus F 44§
Amyloid imaging &+ *ov F 3 ST
Increased CSF total tau and phospho-tau
T 7% B s (Epilepsy) s %5 AT —"Ff i FE?

Lg¥ % # R (interictal phase) 7748 SPECT 22 & 72 & (Accuracy) § >t 2248 (T2
(interictal phase)77 F-18 FDG PET & + % 1§ o

2. 3| 245 7 P R (interictal phase)s F-18 FDG PET & + #2 % # & P il(mesial temporal

lobe) & 3R % i 38+ & (hypometabolism) ©

i€ % "3 SPECT # i 8 iR IR Jf ¥ (epileptogenic zone) ¥ g 3 17§  (ictal

phase) » @‘r:]ﬁ,—, B ZERE523 048 BBHGd FH%i1sto

i % "53% SPECT 8 iftrt 1 /P 3R g pe J ¢ (epileptogenic zone) » 4ff Ei I ¢ (extra-temporal

lobe) § v #if ¥ Jp ¥ (temporal lobe) j #2% hi £ & (Accuracy)

A TRt FIHESF B 0 2 PF e 7 Te-99m TRODAT-1 %
LS

& 4]t £ g < g (idiopathic Parkinson’s Disease » iPD) # 14 5 I % A & 1 3P~ 7

FoRARPEPFEEETEFRALT S 2L A0S S G Edc £ ) T
(multisystem atrophy > MSA ) # & {74+ P! 4% B (progressive supranuclear
palsy > PSP)

A

¢ R B E PRI AR A >0 o4& fog i3 (vascular parkinsonism > VaP )
G T A RS RIAATREG HET L T o R IRFHET S

Tc-99m TRODAT-1 #5378 5 = szig 27 12§00 Gk F 57 (US| 0 87> 7 il Bop e 1 &

T AR

% ?

=k

P :}}%ﬁa% € &% T @ & A8 B (4o Trodat-1 SPECT) ! 3R 3k R85 |27 5 cagk

Dementia with Lewy bodies

Parkinson’ s disease
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(A)
(B)
(€)
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37.
(A)
(B)

(©)
(D)
38.
(A)
(B)
(©)
(D)
39.

(A)

Alzheimer’ s disease

Huntington disease

FasRiE ¥k i3 (brain perfusion SPECT) ¥ * »t

AR A i

¥ & i s& (mild cognitive impairement ) T &g FIER] P ET
LB RR R A LT R ERP AR

R

& Tc-99m methylene diphosphonate bone scintigraphy #- it > 4o % ) 3R diffuse hepatic
uptake > MR F o AR T P AR ?

Diffuse hepatic necrosis

Overlying rib uptake

Elevated serum Al3+

Amyloidosis

7 B Bone metastases “icitdirfEis R 0 T AR ﬁ 45 357
pa F e 35 Radium-223 4 Strontium-89

FDA @ approve Radium-223 * % ;57 castration-resistant prostate cancer (CRPC) prostate

cancer patients =¥ & 3
Radium-223 & % &L engl it % ek ~ vRrek ~ /G2 11 -k " (peripheral edema)
FitA fAEF 3 £ 3 Betaemitter Jof ¥ EEHER o B R

T AR i m e 2t g LR A R 2 Ga-67 ey B Y

Neutrophils

Monocytes

Lymphocytes

Red blood cells

ER A o 4 AR B v LAY o 11 Ga-67 & TI-201 & X2 i74Fk - T 5 ¥ ey

Rfe 537
Kaposi’s sacroma i ¥ % gallium 54+ > @ TI-201 &+

FOH k12K
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40.
(A)
(B)
(©)
(D)
41.

(A)
(B)
(©)
(D)
42.
(A)
(B)
(©)
(D)
43.
(A)
(B)
(©)
(D)
44,

acute infection i ¥ 5 gallium £ > @ TI-201 &+

tuberculosis i ¥ 5 gallium F5 4+ > @ TI1-201 &+

lymphoma i # & ¥ % & B4

i >~ % B (renogram) T 7|4cif i@ ﬁ Loz 9

W TRE PR E Y & (time-activity curve, TAC) % IR o
AESL AT - Sy - B MA G £ 4R (flow phase) °

=% 1-10 ~ 455 % - B R A T A B a0 (cortical function phase )
Bofs - B Mg “,ﬁ% #p (clearance phase) T 355 3¥ 4§ 10-15 4 45 -

1293 Modified PIOPED II criteria, B ** high likelihood ratio of pulmonary embolism 74zt

= 3] ﬁ i+ FE?

Single large mismatched segmental defect with clear CXR
Two or more large mismatched segmental defects
Triple-match large segmental defects

Stripe sign + two large matched segmental defects

f 12 Tc99m i 7 Meckel Diverticulum 45 F% > T 7| e fAfw % 5 i = BRI 7
PE.#* cimetidine

Bk i

FE* potassium perchlorate

%387 Te99m-RBC % % if dw Ffa PF > & 7|1 45_11 A FEABEER T
Hepatic hemangioma

Ectopic kidney

Uterine blush

Barium enema

1B {7 Tk B8 A 542 % (microsphere radioembolization)# » & i% i Tc-MAA & {7 Hft i3 %
PTG MR B Y MR A vt 5 (Tumor-to-normal liver ratio » T/N ratio) » = 7| i@ —‘F% E ¥ i
&

* Te-MAA &~ # w2 4esp 8p e F12 (1) &R EF =8 & = 5 (2) L4 Te-MAA g 3

F10H H£12H



W) p AT R ER R B s 0 4o Bevacizumab ~ Sorafenib
%54 A ¥4 90 A2 2 abscopal effect

(A) 1+2

(B) 2+3+4

(C) 1+2+3

(D) 1+2+3+4

45, B T pcTR 48 2x 844> % (microsphere radioembolization) sngcit » T 7] i@ —‘F'{ 28

(A) 2 pii f’z@f””\%? ) ﬂ%’s-g%i:". B B &R e b TR B~ B AR R VR PR 2P
SRR R (71T TS SR

(B) 57 @A stk A TR ¥ B ATAL DR BFIOR DL FEEPF D Te-
MAA & {7 *ﬁﬁgﬁg@ ) TG BE 9%74,\ L :_1;«: v AR R a:—aﬁ_;@g_ﬁﬁ ﬁ;’ u—sggm\ * ,rgi;\;;

(C) MRl cittak B 9 4 & 4% chd 4 00 s bt Pilczk » (@42 90 £ 65445k ) B bfaR o
Pof o ST RS S 0 RS P F R AR 7 48 90 AR A F R il )

(D) w2 E ¥ e Homium-166 (Ho-166)3c &4 ezt » H 444 43 Ho-166 & £ ¥ 13z dl y 8¢
s ’\?’:‘éi@ﬁ{ gamma camera & {7 jiF{s 33 £ 5 p ¢b > Ho-166 & & & 5 i > 4 ¥ 41§

46. % i 4k § #F FDG PET/CT e i » T 71 4cit in % 45357
(A) 5 %7 F 5 #E4E 21> 150 mg/dL £ FDG PET/CT 12 1 g B4k i -

(B) “dupfkinT > w? §FEHE FDG ¢ 403 5 > i & M e i FDG #&22 F ° >
FDG#g*tm g ? $R¥FJFEAL B - BHhEFT %> FE 3388 22 o

C) BohREFE Y LFDG L8t m W1 HL E 2L FDGHIEP-FRE 2 2 > 7
PR IEARE S (N1 Wt A

(D) % u kR B H (s > RPN T 36 FDG 0 ¥ 3 BB Erenl mR o
47. B>t bony metastasis of breast cancer 71 jB], T 7| 4cif @ —‘k B E?

(A) The level of FDG uptake in osteolytic lesion is greater than in osteoblastic lesion.

(B) Bone scan is more sensitive for osteoblastic lesion than FDG PET.

(C) The prognosis of patient with lytic-predominent disease is worse.

(D) FDG PET can be considered substitute for bone scan in the detection of bony metastasis from

breast cancer
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48.
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(B)
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49.
(A)
(B)
€ =
(D)
50.

(A)
(B)
(©)
(D)

T A K 3 AE £ # ¥ brain amyloid imaging Rk 52
Patients with persistent or progressive unexplained MCI (minimal cognitive impairment)

Patients meeting the requirements for possible AD (Alzheimer's disease) but are unusual in their

clinical presentation or course
Patients with progressive dementia and atypically early age onset (before age 65 years)
To assess dementia severity
RE2AG —‘F*{”?L”%;é,ﬂg; Te o B TN 1 (E?
T4 withdrawal I > % g4 5% @ p B 4si@ * 7 13 /3 &
S REE TR ARE
VY e * T4 1@ * T3replacement » 2 T3 F & A xSt ok 1 03 % B4nin
A &

- =R ’»‘JTL:;L % % (papillary thyroid carcinoma ) s * i& {7 # Bljla’é 7 "f it B L
oo R (L131) iag » B20is 16 and T 7l kit o ¥ A 9

I 131 P52 5 e bt @ S8 SUEntRfL o TR PRAR 0 BN
£ pis 2 »4 o ek ;]U.&T\ K F A KT RIS A B & IR E A T
GERSEIRF R EL IR A R p e R R b

Fla % g Ak ig%ﬂiﬁp\’iﬁ ## (sodium iodide symporter » NIS) » % § if efvifc 5 1
ARG > FR m’)/F %
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