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Combined PET/CT in Oncology
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Abstract

Presently, PET is widely used in oncology, but suffers from limitations of poor anatomical information. To
compensate for this weakness, a combined PET/CT has been developed by Professor Townsend at the
University of Pitisburgh Medical Center. The prototype was designed as PET and CT componenis combined
serially in a gantry. The CT images provide not only accurate anatomical location of the lesions but also
transmission map for attenuation correction. More than 300 cancer patients have been studied with the
prototype of PET/CT since July, 1998. The PET/CT studies affected the managements in about 20730% of
cancer patients. These changes are a conseguence of the more accurate localization of functional
abnormalities, and the distinction of pathological from normal physiological uptake. Now a variety of
combined PET/CT scanners with high-end PET and high—end CT components are commercially available.
With the high speed of multi-slice helical CT, throughput of patient’s increases compared to conventional
PET. Although some problems (such as a discrepancy in breathing state between the two modalities) still
remain, the role of PET/CT in oncology is very promising. (Korean J Nucl Med 2002;36;80-86)
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Fig. 1. Design concept of the PET/CT scanner. The CT component is located in
front of PET component in the same gantry. {copyright NEW WORLD - The

Siemens magazine, issue 1/2001)
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Table 1. Characteristics of Commercially Available Combined PET/CT Scanners (except prototype)
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Fig. 2. Comparison of scanning protocol between conventional PET and combined
PET/CT. The scanning time is reduced up to 30% in combined PET/CT
scanning protocol without contrast-enhanced CT for diagnosis.

«AFOV: Axial field of view



PETE Atel AulS|AES o] Zzwelqle] 4
ol ¥lgle] ] £ PETY ©] £& CTE o
PET/CTE Aj#le® ksl Al#keiolrk(Tabel 1),

PET/CT #<d2 Azl )13k ojx)ut A|3s)
= Zlo] olygl Uuk PET Hool| u)all Filed A
SEAZOEA 2 ARk 1E AR | 8
& $4E AAY S Qe M PET/CTe el
CTE 7A%719) M47} Solut AAE Hofsl= v
Ig- Axdboll delA] ekt 7171 Aokql i} dix|
2 A2 3] vt *}ELOH/H 584 (segment) H%
sl Ze 7o b 2148 ubol A4l PETE
#ZoAgk 5 9ir} sﬁoj PET ¥ 211] LSO (lutetium
orthosilicate), GSO (gadolinium oxyorthosilicate) 5
Hze At Ao FodAze] REME
= ool FAAH AT whEe An)e) a4
A 3§ 9 Al Foi ohvle) o)
g3 1wl 2Ade] AR $%591ZE (motion
artifacty & Zo]AALe] HAUEE el

SO0 PET/CTY HE

PET/CT ZZEEMY-S Aubsl sjzewla st o
EoAE X AR 19984 7YRE] 2001 2%

Kang, Combined PET/CT in Oncology 83

A 3000179 FRRAEES BAHGEY AL
wWuie] Ak A AR 9N 2, B

FDG A#H-91eke] 78 & PET/CTE 3l &4
A gol] Wiz} & oI} 20~-30%l o] =gict. 504)
Fabok(fallopian tube cancer)$HAE ol 2 E9 1996
g 4 & 19991 CA-1252] Z717} glo] CTS &
Aglort o] 4o| glo] PETE #edelgich' PET &
A4 g 1%l k7 AL Zhslo) gl B
o Fxkxlol o) AAAQ] eIA ZHHol o]
ol ohA] PET/CTE #eodslo] Hy @ito] opz}
H)2l 2 Z A (obturator lymph node)o|el= 78 <
Bl FEE Bho] Aolu S HstirkFig. 3).

PET/CT®| -+ ®l=] AlAl%2
of Zurichel] AX|=9=d] PET 2XH-2 Advance
(GE Medical Systems, Waukesha, WI)o|™ CTH-%-
& 159} vhg7lE7] WA CTY Lightspeed (GE
Medical Systems, Milwaukee, WD & X o]qlt}. F
Me] EHQ) AELE o] £ HelZ CT ol
Azre] HAIELS stol 20 wlol AelA o=
Ao| EAolr). o] Aujg 2001y 3YFE] 100017
o) 345 Hoaigich 3 mm AR AL weT
A8 912 e 4 glo} CTA AR Mol
2900 PET o3 4olld] $4 02 Liehiel sl S

-2~ University Hospital

fl

PETICT

Fig. 3. Transverse and coronal views of PET/CT scan in a patient with
adenccarcinoma of the fallopian tube. PET image alone was insufficient for
malignancy due to potential urinary excretion artifact. But, the PET/CT image
localized a focus of abnormal FDG uptake in the region of the left obturator
lymph node separated from the ureter. The lymph node was removed and
confirmed as malignancy. (Courtesy of Dr. Meltzer from University of

Pittsburgh)
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Fig. 4. Combined PET/CT image of a 52-year-old male with sguamous cell
carcinoma, unknown primary. He was initially presented with bilateral cervical

lymph node enlargements and

referred for follow-up after left neck

dissection. PET and CT shows increased metabolic activity in left submental
lymph node. (Courtesy of Professor von Schuithess from University of Zurich)
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