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A Study on the PET/CT Fusion Imaging

Kim, Jong Gyu

Department of Clinical Laboratory Science, Ansan College

PET/CT combines the functional information from a positron emission tomography (PET) exam with the
anatomical information from a computed tomography (CT) exam into one single exam. A CT scan uses a
combination of x-rays and computers to give the radiologist a non-invasive way to see inside your body. One
advantage of CT is its ability to rapidly acquire two-dimensional pictures of your anatomy. Using a computer
these 2-D images can be presented in 3-D for in-depth clinical evaluation. A PET scan detects changes in
the cellular function - how your cells are utilizing nutrients like sugar and oxygen. Since these functional
changes take place before physical changes occur, PET can provide information that enables your physician
to make an early diagnosis. The PET exam pinpoints metabolic activity in cells and the CT exam provides
an anatomical reference. When these two scans are fused together, your physician can view metabolic
changes in the proper anatomical context of your body. PET/CT offers significant advantages including more
accurate localization of functional abnormalities, and the distinction of pathological from normal physiological
uptake, and improvements in monitoring treatment. A PET/CT scan allows physicians to measure the body's
abnormal molecular cell activity to detect cancer (such as breast cancer, lung cancer, colorectal cancer,
lymphoma, melanoma and other skin cancers), brain disorders (such as Alzheimer's disease, Parkinson's
disease, and epilepsy), and heart disease (such as coronary artery disease).
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Fig. 1. The radiotracer metabolizes throughout the body and
emits signals that are imaged by the PET/CT scanner.
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Fig. 3. The PET/CT system combines highest-performance PET
and high-performance CT technology in a single, combined
gantry.
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Fig. 2. Prototype PET/CT scanner. (A)
combined PET/CT scanner, (B) CT
component, (C) PET component.



ARG B T B Moﬂlﬁ T N oMo T T oo U o
- I S R o R A
- Mﬁ o o W N By R ]ﬂ_w% % ol o T ol
8 T T e GE R om0 g W B ool O o
]_i..] — = ‘_ 0

TRelyr EBoy wpod s e Wy T g g
TE Y PR g R p N g @
L R TS Hﬂonoi_/.zuuuﬁr,@mﬂ%%%
IR I A o - A B R e AR R
_ ! K o] - -5 -0 o - R
7ma505_.a.on_mﬂﬂmﬂ Mc,}%%ﬂ_ﬂﬁ%uwwmuﬂaamuaﬂ

T o oo ook X X oo~ o~ RO kLo T

w N R H@l% Eom._mﬂﬁ ooLL_mlnam,Mn_L,L, =

oF o o B = plo <0 o K e < N ol BR BR T <

o s 1@49,# WE P TR Ew oy
LﬂﬁouTﬂrﬂ ﬂﬁﬁnmu yzLM un om N G O = =)

N ® T % o T <R ji o o 90 — qpp W HEE ™ R =

JI‘Er - B v RSN Jlﬁ.ewlﬂﬂ.,loll P s e TR K

X o o M T o X o KOB 2 N N g R W W g 2n omo of -

THEHR N ER T O LR R T X

R I I W B S I U B B O R

BT %iﬂﬂl&@%A&rmﬁaﬂ R BN T

IR TR T L ON b T P HRED  Pg T O

S O B T o B Al - TR G (R e v

. Zo 8 Ko =) oF oF <o AP iz i <4 B — 1%! nAro ~n A o
~ 0o° [ ,E.ﬂNﬂMﬂ\A‘m%u X ‘_I‘IEU‘:WHQ‘WLC N L.HOBOU

5 Mo~ 1 o AR® T A XY ges T XN T
2 R OR No T B W M X< ~ R T e T T N T H

5 W@Tﬁﬂa ETX%ﬂU
[a KR ‘LILt

0 w oy

B EmoMM m_wHoIPﬂ_o'E._

@ i T o oy

g Eog R4 gl

S m e S o o

< T L oy X T du &

g WS TR0

5 T o N By

~ @ 8O o ® ﬂ_nluéaTﬂ.L

<g W o 0%

< -

mm ,Dl,.kl‘&a n_lpm,um,m.olﬁﬁ

5 < R s e X

‘D & oﬁ o L_o OL iy ‘DI Bo

- B Mo P2 w

Qa Euﬂ] o P ogo o

ke STF 3Theu

© = HOT_,m.o _.r_ln_D.E._Z_

cE = W B T oou P oo X

<Z TR W R o

s ooy g ®RE

g} = Uy B W HOT AR W

ey

kel

3.
o of

9

0|

stoqof

oy,

o
pil

A 3

PET/CT ZA}ol
il
1oy,

=
84

=

o

L

T
A

24}
IBER:

=

L

°

PET/CT
]

o}

1. AA A 6AZE o) 54
2. A+ 3 500ml o)) s A4

4
196

1

)
pil

o

o

.

1

o] 91x19} Z7)9 o
°0]-8-5]

ekl

SH(Fig. 4).

=]
A 3lof| A

st 1 9ol 4stat

©

S

Il

al

HA

ole

7

L

17907 o]

PET/CT 7A}e)
CT ®: MRIS} BliA] &

3. PET/CT ZAt
PET/CT

S AA PETolA
PET/CT #HAM}

AT



8. WAMOHES Fof e F Uvlshe B £
W Ak 4k
0. 39% £FL PPAAY 1231 AL Ik
[e)

HEZ717) Zol o ek o]
F50|3k A2 o oF
of it}

5. PET/CT ZAtle| &A

=

rp

PET/CTE 7] PETHA 7}58k ¢te] %7
o F-o) w, oy A% 3wy g A
olu g} PETS] #=ollA 47 &d
ANA st - vk bl Ee] A
AR Z QhojA ojumg WHOT
HEEAJMAE 2T 5 3o
=3

PET/CTo A<= CT scan 48 AL&3slH, 7|9 PET
HAAE Al A8 A = (transmission) scan= CT scano.2
wA sl 108 o] 22FW M= scand 30%9] CT
scanC. 2 t4lsle] ZHAAMAZES Hu) 40% AFgrozH
EHS 3xo] B8RS AaA7|a B AT =2l
=3

71E & AARE F5 X-ray2HE F3 CT, PET &5
bz el 22 H4AL B CTS B3¢ 34S 7R
Aol FAp7t A ETL sl EkE o5 HARtE © B
AlZr} GAE AAoF stith 22y PETICTZ = 3
o AAZ A EY Fdy} FHo|H x| Thefo] 7hEdte
PET/CT ZAAMAZE HlZ X 5o AHS-T 4= 9lo] ZALY]

S BasAE F vk

III. &4 =

PET/CT= PET| tiAtg ol CTO e #dhy 942
At 7153 F25 I B F e ER o
Rl

CTe A s34 wsts JosiAl wrgste] 1
2o 91x)ok Fes dFsked FAT WA 54 ¥
7hh 27] Aol o]y, A8 F Wi W3l v 3
7He ofgle el Sith

PET= o514 W7t dojubr] A @A) thAt o]

o

S g8l Zop R CToll wls) o] 7] o]

197

A
A} v o]t} 2@ PETE CTRT
o] &g oAy F91 Z7ieke] A
ofet= H ol Fo] Stk

ol#]gh PETS] ©& Hetslal CTo| A4
543 Zo] PET/CTo|T}

1‘
2
-z
-,
o

o

3

o

PET/ICTE XA AN %, WSS s A
Sk SRshA RS s 5 glon, AL e §3F]
= 719 WS 2S5 Qo] 2w 2 FEe A
o] 7bsatm Aok Fito] A9 AFold 4
S Y ASE AdHY, AR dEo 2 3t
A T2 g HrEe] FuEE Zxol Arh

PET/CTE= W< #A, 2F(ADY, 2%, ST
7 02 35 5o FY, dzslolHy, B7lEn,
H 59 HAAA 2E BYFUAS 5o A4FE S
oo A o] gE 3 gl

#3028

Beyer T, Townsend DW, Brun T, Kinahan PE,
Charron M, Roddy R, et al. A combined PET/CT
scanner for clinical Med 41:
1369-1379, 2000

Beyer T, Watson CC, Meltzer CC, Townsend DW,
Nutt R. A premium dual-modality PET/CT tomo-
graphy for clinical oncology. Electromedica 69:120-
126, 2001

Charron M, et al. Whole-body FDG PET and CT
imaging of malignancies using a combined PET/CT
scanner. J Nucl Med 40(5): 256, 1999

Chin R Jr, Ward R, Keyes JW, et al. Mediastinal

staging of non-small-cell lung cancer with positron

oncology. J Nucl

emission tomography. Am J Respir Crit Care Med
152(6 Pt 1):2090-2096, 1995

Diederichs CG, et al. Prospective comparison of
FDG-PET of pancreatic tumors with high end spiral
CT and MRI. J Nucl Med 39(5): 81, 1998
Dwamena B, Sonnad SS, Angobaldo JO, Wahl RL.
Metastases from non-small cell lung cancer: Medi-
astinal staging in the 1990s<Meta-analytic comparison



10.

11.

12.

13.

14.

of PET and CT. Radiology 213:530-536, 1999
Eubank WB, et al. Imaging of oncologic patints:
Benefit of combined CT and FDG PET in the
diagnosis of malignancy. American Journal of Radio-
logy 171:1103-1110, 1998

Gambhir S, Czernin J, Schwimmer J, et al. A
tablulated summary of the FDG-PET literature. J Nucl
Med 42(5 suppl):1S-71S, 2001

Jerusalem G, et al. Whole-body 18F-FDG PET for the
evaluation of patients with Hodgkin's disease and
non-Hodgkin's lymphoma. Nucl Med Commun 20(1):
13-20, 1999

Kluetz PG, et al. Combined PET/CT imaging in
oncology: Impact on patient management. Clinical
Positron Imaging 3(3):1-8, 2001

Kubota K. From tumor biology to clinical PET: A
review of positron emission tomography(PET) in
oncology. Ann Nucl Med 15:471-486, 2001

Magnani P, Carretta A, Rizzo G, et al. FDG/PET and
spiral CT image fusion for mediastinal lymph node
assessment of non-small cell lung cancer patients. J
Cardiovasc Surg 40:741-748, 1999

Strauss LG, Conti PS. The application of PET in
clinical oncology. J Nucl Med 32:623-648, 1991
Townsend DW, et al. A combined PET/CT scanner
for clinical oncology. Electromedica 68:49-54, 2000

198

15.

16.

17.

18.

19.

20.

Valk PE, Abella-Columna E, Haseman MK, et al.
Whole-body PET imaging with [18F]-fluorodeoxyglu-
cose in management of recurrent colorectal cancer.
Arch Surg 134:503-511, 1999

Vansteenkiste JF, Stroobants SG, De Leyn PR,
Dupont PJ, Verschakelen JA, Nachaerts KL. et al.
Mediastinal lymph node staging with FDG-PET scan
in patients with potentially operable non-small cell
lung cancer: A prospective analysis of 50 cases. Chest
112:1480-1486, 1997

Vranjesevic D, Filmont JE, Meta J, et al. Whole-body
(18) F-FDG PET and conventional
predicting the outcome in previously treated breast
cancer patients. J Nucl Med 43:325-329, 2002

Wahl RL. Clinical oncology update: The emerging

imaging for

role of positron emission tomography: Part I. PRO
Updates Principles and Practice of Oncology 11(1):
1-18, 1997

Weng E, Tran L, Rege S. Accuracy and clinical
impact of mediastinal
FDG-PET imaging in potentially resectable
cancer. Am J Clin Oncol 23:47-52, 2000
ol . #oJsQlF Al1w. p35-46, 19T}, AE,
1997

lymph node staging with
lung



