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NGHIEN CUU - TRRO PO

PGS.TS LE NGOC HA, BS MAI HONG SON

Bénh vién Trung uong Quan déi 106

Trong thuc hanh 1am sang, *FDG-PET thudng dugc sif dung trong chdn doan giai doan, danh gia va
theo doi két qua diéu tri 6 nhiéu bénh nhan ung thu. Tuy nhién, khdng phai tat ca cac khoi u ac tinh
déu tang chuyén héa '®FDG. Bai bdo nay gidi thieu mot sé ing dung 1am sang chia cac dugc chat
phong xa ctia PET khong phai *FDG, nhu "'C- va '®F-choline, "'C-methionine, ®F-FET, '®F-DOPA, %Ga-
DOTA-somatostatine, "'C-acetate va "F-FLT... "'C- va "*F-choline c6 ai tinh cao vdi ung thu tuyén tién
ligt, tham chi vGi loai ¢o dd ac tinh thap. Choline co thé dugc gan vdi ca ™'C va "®F ("'C ¢ wu diém
Ia bai tiét it hon qua duGng tiét niéu, giam liéu birc xa cho bénh nhan; con 'F lai thudn tién han cho
cac trung tam khong co cyclotron). Methionine rat can cho qua trinh tdng hgp protein clia cac té bao
ung thu. Dugc chat nay dugc ing dung chi yéu trong viéc danh gia ung thu hé than kinh trung wong.
Cac khdi u than kinh - ndi tiét co su ting hoat dong ctia L-DOPA decarboxylase nén bat giif ®F-DOPA.
8E-FLT 12 mot chat chi diém ddc higu cia sy ting sinh cac t& bao 4c tinh, dic biét 12 trong ung thu
phdi. Nhiéu dugc chat phong xa mdi dang dugc nghién ciiu va Gng dung 1am sang, nhu '®F-MISO,

64Cu-ATSM... G bénh nhén xa tri.

Tir khda: dugc chét phéng xa, choline, methionine, DOPA, DOTA, FLT.

CLINICAL NON-SF-FDG PET/CT APPLICATIONS IN ONCOLOGY

Summary

In clinical practice, '*FDG-PET is applied in almost cancers in staging, re-
staging, monitoring therapy response and the follow-up. However, at no
time do all tumors show a significant increase of '*FDG uptake, particularly
in prostate cancer, neuroendocrine and hepatocellular carcinoma... In
this review, we have introduced some clinical applications of such non-
BFDG radioactive medicines as ''C- and '®F-Choline, "'C-methionine and
BF-FET, "®F-DOPA, ®Ga-DOTA-somatostatine analogues, ""C-acetate and
BE-FLT. Choline has indicated a high affinity for prostate cancer, even
lower grade, and also been labelled with either "'C or '®F, the former is
characterized by lower urinary excretion and patients’ exposure, while the
latter is more beneficial for centers without on-site cyclotron. Methionine
is required for protein synthesis of tumor cells, which have been used for
assessing CNS neoplasms. NET tumors demonstrate an increased activity
of L-DOPA decarboxylase, leading to higher uptake of "®F-DOPA. 8F-FLT
is a specific marker, especially in lung cancer. Other tracers have been
studied and used clinically in PET including '®F-MISO, %Cu-ATSM, '8F-
EF5.

Key words: radiopharmaceuticals, choline, methionine, DOPA, DOTA,
FLT.
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Dugc chat phéng xa dugc
dung ph8 bién nhat trong thuc
hanh |am sang va trong ung thu
chinh la Fluoro - Deoxy - Glucose
('®FDG). '*FDG dudc bét gili vao
t& bao nhd co ché van chuyén
glucose. ®FDG-PET cé dd nhay
cao (trén 90%) trong danh gia,
ch&n doan giai doan, danh gia
dap ung va theo dbéi sau diéu
tri. Hon ntGa, "®FDG con dugc
st dung trong chan doan nhiing
bénh khong phai ung thu, nhu sa
sut tri tué tudi gia, danh gia co tim
song con. M&c du '®FDG da dugc
Ung dung rong rai trong lam sang
nhung khong phai tat ca cac loai
ung thu déu bat 8FDG trén hinh
anh '®FDG-PET. Cu thé 1a ung
thu tién liét tuyén, ung thu than
kinh noi ti€t va ung thu gan cé
thé khong c6 dac tinh bat '8FDG.



Trong moét sd trudng hgp, cac nha l1am sang gap
khé khan khi danh gia tén thuong &c tinh & nhiing
vi tri mé mém cé bét gili '8FDG theo d&c diém sinh
ly & hé than kinh trung udng ho&c hé tiét niéu (than,
bang quang) ciing nhu phan biét gilia tén thuong
viém va ung thu. Vi vay, ngoai ®FDG, ngudi ta con
sli dung nhiing dugc chat phéng xa khac nhu ''C- va
8F-choline, ""C-methionine va "®F-PET, '®F-DOPA,
%Ga-DOTA-somatostatine, '"C-acetate va "®F-FLT
(bang 1). Bai bao nay gidi thiéu mét s6 Ging dung
lam sang clia cac dugc chat phong xa néu trén.

Gia tri lam sang cua mot s dwrgc chat phong xa
khong phai *FDG

"C- va '"®F-choline

Choline 1a mét phan ti nhé dugc téng hgp tu
phosphodatedylcholine, 1a thanh phan chd yéu cuia
phospholipid trong mang t& bao, chat chi diém cho
su chuyé°n hoa & mang t€ bao. Choline da dudc
st dung dé nghién cliu ung thu tién liét tuyén biét
héa rd. Do viéc bat gili '®FDG c¢6 thé bi &nh hudng
béi qua trinh viém hoac bai tiét hodc ung thu, do
dé, kho cé thé danh gia ung thu nguyén phat, dac
biét 14 nhiing t6n thuong nghi ngd tai phat tai ché.
Choline dugc danh gia la cé i tinh cao déi véi ung
thu tién liét tuyé€n, tham chi véi cac loai ung thu dé
4c tinh th&p. Chat nay cé thé dugc gan véi ''C va
18F, ""C dugc bai tiét it han qua dudng niéu, do do
giam liéu hdp thu cho bénh nhan; con st dung '8F
thuan tién hon & nhiing trung tdm y hoc hat nhan
khéng cé cyclotron tai ché do thai gian ban hly dai
hon (110 phut).

Mot s6 cong trinh nghién cliu da cong bd vé vai
tro ctia Choline PET/CT trong ung thu tién liét tuyén
va khuyén cao rang Igi ich cao nhat cha phuong
phap nay chinh 1a chan doan ung thu tién liét tuyén
tai phat. & nhiing bénh nhan dugc phau thuat ct
bo tién liét tuyén hodc xa tri ma chi s6 PSA tang
cao, dong thdi khéng phat hién dugc tén thuong
trén nhiing phuong phap ch&n doén hinh &nh théng
thudng nhu siéu &m qua dudng truc trang, xa hinh
xuong, MRI tiéu khung thi Choline PET/CT dudng
nhu la phuong phép chdn doan cé gia tri cao véi
dd nhay 80%, do dac hiéu Ién t6i 96%, dd chinh
xac 93% trong ch&n doan sém di can hach va di
can xudng. Tén thuong di c&n xuong trén Choline
PET c6 thé dudc chan doan sé6m hon so véi xa hinh
xuang do Choline bat gili vao mang té€ bao trudc khi
c6 su thay déi clia t6 chuic 4c tinh dang dac xuong.

NGHIEN CUU - TRRO PO

Béng 1: chi dinh chinh s dung nhiing dugc chdt phong xa

khéng phai FDG-PET

""C- va "*F-choline:

DPanh gia giai doan sau diéu tri va tai phat
trong ung thu tién liét tuyén

Panh gia giai doan trong ung thu tién liét
tuyén

Xac dinh di can hach trong ung thu tién liét
tuyén

""C-methionine:

Chén doan phan biét gilia t6n thuong phu
né, x6 héa hodc hoai ti véi tén thuong ac
tinh tai phat trong ung thu hé than kinh trung
uong

Xéc dinh chinh xac hdn vung xa tri trong
ung thu hé than kinh trung uong va ung thu
dau - c6

banh gia sé6m dap ung vdi xa tri trong ung
thu dau - cé

Pinh vi vung tdng chuyén héa cao nhat trong
kh&i u ndo dé dan dudng cho sinh thiét
banh gia bénh nhan c6 bénh cudng céan
giap

8F-DOPA PET trong ung thu than kinh néi tiét:

Dinh vi khoi u nguyén phat (dac biét & nhiing
tén thuong kich thuéc nhd khéng phat hién
dugc bang cac phuong phap chdn doan
hinh &nh khac)

Panh gia giai doan sau diéu tri

DPanh gia giai doan trudc diéu tri

Danh gia dap Ung diéu tri

Chi dinh cua %Ga-DOTA - thu thé somatostatin
trong ung thu than kinh néi tiét:

Chua xac dinh vj tri u nguyén phat & nhiing
bénh nhan da cé tén thuong di can & gan
Chua dinh vi dudc tén thuong nguyén phat
& bénh nhan cé bi€u hién lam sang va chi
s0 sinh hoa trong ung thu than kinh ndi tiét
Panh gia giai doan truéc phau thuat

Danh gia giai doan & nhiing bénh nhan da
c6 két qua mo bénh hoc

Banh gia lai giai doan

Theo ddi dap Ung véi diéu tri
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Ngoai ra, Choline PET con c¢6 Igi ich trong phat hién
tai phat tai chd nhung véi do nhay thap hon [1]. M6t
s0 tac gia con nghién clu vé mai lién quan gilia
tén thuong &c tinh phat hién trén Choline PET va
nong dé PSA trong huyét thanh. Castellucci va cs
da khang dinh néng d6 PSA cé mdi lién hé mat thiét
vGi két qua duang tinh trén PET (c6 nghia la néng do
PSA cang cao thi t6c dé phat trién clia ung thu tién
liét tuyén cang nhanh) [2]. Tuy nhién, Farsad va cs
van con nghi ngd vé tinh hiéu qué clia phuong phap
nay trong viéc phat hién sém ung thu néi tién liét
tuy&n nguyén phat (intra - prostatic primary cancer)
va cho rang Choline PET phai dugc ap dung mét
cach chon loc véi nhiing déi tugng bénh nhan co
nguy co cao vdi nhiéu lan sinh thiét am tinh. Hién
nay, '"C-choline PET dudgc coi la mbt xét nghiém cé
hiéu qua dé danh gia nhiing bénh nhan ung thu tién
liét tuy&n da dugc phau thuat triét can, c6 tang néng
dd PSA va am tinh d&i v6i nhiing phuang phap chén
doan théng thudng khac (hinh 1).

Fﬁl‘

ya

Hinh 1: bénh nhan nam 53 tuéi, ung thu tién liét tuyén biét héa
muc dé vua pT3, pNO, Gleason score 8. Chup "'C-choline
PET/CT (32 thang sau ph4u thuét, PSA = 32,5 ng/ml) phét hién
hach chau ngoai, dudng kinh 13 mm, tang chuyén héa choline
do di cén
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""C-methionine va "®F-tyrosin PET

Cong huéng tu (MRI) la mot phucng phap kinh
dién dé danh gia nhiing khéi u ndo. Nh& nhiing
chudi xung khac nhau ma cac nha ch&n doan hinh
&nh c6 thé phan biét dugc dic diém ly sinh cla nhu
mo ndo va khoi u. Tuy nhién, MRI cling cé nhiing
han ché& nhat dinh nhu khéng di chinh xac dé chan
doan u t€ bao than kinh dém tham nhiém (infiltrating
gliomas cells) va gan nhu ciing khéng thé danh gia
dudc nhiing vung nay trong khi phau thuat. Xa tri
theo thé tich kh&i u phai mé& réng truséng chiéu ra ca
nhiing t€ bao da bi tham nhiém. Vi vung diéu tri bao
gém c& phan nhu mé ndo binh thudng, nén téng
liéu xa tri st dung bi gidm xuéng dé tranh hoai tl
do xa tri. Vi ly do dé, u t& bao than kinh dém rat dé
tai phat sau diéu tri & hau hét cac bénh nhan. MR
con ¢6 nhugc diém trong viéc danh gia dé ac tinh
cta khéi u. D6 nhay cia MRI trong chan doan ung
thu cé do ac tinh cao chi la 65%, con do dac hiéu
la 95%. Bén canh do, phucong phap sinh thiét, mo
bénh hoc dugc coi |a tiéu chuén vang dé chan doan
xac dinh thi lai c6 nhiéu nguy cc gay bién chung,
anh hudng dén tinh mang bénh nhan va kho thuc
hién. & nhiing bénh nhan u t& bao than kinh dém
doé ac tinh thap, chi cé mot nlra duge phan loai chinh
xac bang MRI va trén thuc té thi co t6i 1/3 s6 bénh
nhan khong phat hién dudgc c6 do ac tinh cao. Nhiéu
nghién clu da chi ra ring, viéc phat hién sém tén
thuong tai phat & bat ky giai doan khéng cé triéu
chiing nao ciing c6 tac dung hé trg lam cai thién
thsi gian séng thém cla bénh nhan. Cac phuadng
phép chan doan hinh &nh truyén théng nhu chup
CT, MRI c6 tiém thudc c&n quang c6 giéa tri dé chan
doan nhiing t6n thuong tai phat sau diéu tri nhung
rat khé hodc tham chi la khéng thé phan biét dugc
mot cach chinh xac gilia nhiing tén thuang &c tinh
va x0, seo sau phau thuat cling nhu hoai ti va phu
né. Budng céan thiét cho nhu clu chuyén héa chi
y&u cla chat xam va nhu mé ndo cé dac tinh bat
giti FDG theo d&c diém sinh ly. Do d6, nhiing tén
thuong &c tinh véi kich thuéc nhd nhu trong trudng
hop cla tén thuong &c tinh tai phat sau diéu tri thi
khéng hé dé dang dé chan doan vi '®FDG-PET c6
thé sé& bi che 14p bdi hinh &nh ting chuyén héa
8FDG & t6 chiic ndo binh thudng lan can [3].

Pinh lugng ''C-methionine va tyrosine cho
phép danh gia chuyén héa amino acid va téng hop
protein. Methionine can cho téng hop protein nhu
mot tién chat clia S-adenosylmethionine, cung cap



cho qué trinh t8ng hop céac chudi amine. Sy tang
bat gili methionine phan anh sy tiang clia chat van
chuyén trung gian, tdng do thdm th&u clia mach
mau va sinh téng hgp protein & nhiing t6 chuic ung
thu (t€ bao ac tinh cé nhu cau methionine cao hon
binh thudng rat nhiéu). Nhugc diém chinh khi sl
dung ""C-methionine la phai bat budc c6 trung tam
cyclotron tai chd, vi vay, 8F- gan tyrosine dugc
khuyé&n cdo dé thay thé. Binh thudng, t6 chiic ndo
(ch&t xam), t6 chuic xo - seo, hoai tl, phu né bét giii
cac dugc chat nay & muc thap. PET dudc chi dinh
chup khi ma cac phuong phéap théong thudng khac
khéng phéan biét dugc nhiing t8 chtc lanh tinh nhu
phl né, xo hoa, hoai ti vdi tén thuong ac tinh. Chi
806 SUV cao nhat do dugc trong khdi u ndo doi khi
dugc can nhac nhu mot yéu t6 co gia tri tién lugng
bénh. '"C-methionine PET ciing dugdc &p dung dé
xac dinh trudng chi€u trong xa tri t6t hon, mat khac,
PET/CT con dinh vi chinh xac nhiing vi tri bat giti
phéng xa cao nhat & khdi u ndo dé dan dudng cho
sinh thiét hodc danh gia sém hiéu qua sau xa tri &
bénh nhan ung thu dau - ¢ (nhiing t6 chiic viém
thudng bét gili '"C-methionine thap) [4].

6F-DOPA

18BF-DOPA c6 c4u tao 1a mét vong tham axit amin
gan vGi '®Fluore. '8F-Fluoro-L-DOPA da dudgc sU
dung dé danh gia hoat tinh clia vong thom amino
axit decarboxylase va danh gia hé dopaminergic
trén bénh nhan Parkinson. Bén canh do, '®F-DOPA
con dudc biét dén véi nhiing Gng dung trong thuc
hanh ung thu, cu thé la ung thu mao than kinh
(neural crest tumor). Cac ung thu than kinh noi tiét
(carcinoid, pheocromocytoma, nguyén bao than
kinh, ung thu tuyén giap thé tly, microcytoma, ung
thu tiéu thé canh va ung thu hic t8) c6 biéu hién
tang chuyén hoa clia L-DOPA decarboxylase, do d6
nhiing ung thu nay déu tang chuyén héa cao déi véi
BF-DOPA. """In-Ostreoscan SPECT hoac '?°I-MIBG
SPECT thudng dudc chi dinh trong nhiing trudng
hgp nay. Tuy nhién, do dé phan giai khong cao nén
nhiing t6n thudng nhd nhiéu kha nang bi bd sét.
Do kha nang tap trung néng do axit amin trong té
bao, '®F-DOPA dudc ngudi ta coi nhu mot dugc chat
dac hiéu c6 dé nhay va dé dac hiéu cao hon nhiing
phuong phép chan doan khac. Tuy nhién, theo y
van, ing dung cla dudc chat nay van con tuong ddi
it vi s&n xuat '8F-DOPA 1a khéng hé dé dang va ung
thu than kinh noi tiét 1a bénh hiém gap.

NGHIEN CUU - TRRO PO

Ngudi ta chu trong dén nhiing dong chat cula
somatostatin dung trong PET nhu %Ga va si dung
8F-DOPA trong ung thu chi lya chon cho ung thu
tuyén giap thé tly va pheochromocytoma. D&i Vi
chuyén nganh than kinh, ching ta cé thé sl dung
8F-DOPA vi L-DOPA (L-dihydroxyphenylalanine)
lién quan rat chat ché dén thoai hoa té bao than
kinh va nhiing ré&i loan van doéng dung dé chan doan
s6m va theo ddi bénh ly lién quan dén sy thoai héa
dan truyén dopamine nhu bénh Parkinson.

Thu thé ®Ga-DOTA-somatostatin

"In-DTPA-ostreotide (Ostreoscan) c6 dé nhay
rat cao trong phat hién ung thu than kinh néi tiét
va dugc s dung mét cach kinh dién dé danh gia
bénh va dinh hudng diéu tri. Nguyén tic co ban
trong diéu tri dac hiéu cho loai ung thu nay la dung
thu cam thé tuong tu somatostatin va st dung chét
gén v6i somatostatin dé diéu tri & nhiing bénh nhan
khéng phau thuat dugc. Trong nhiing nghién ctiu vé
ung thu than kinh ndi tiét, dugc chat phéng xa dugc
dung trong PET la 8Ga-DOTA-NOC. Hgp chat ding
trong chup hinh PET ¢6 &i tinh cao véi thy thé sst2
va sst5 trong chan doan bénh ung thu nay. Su tang
chuyé°n héa clia ®8Ga-DOTA-NOC phu thudc vao thu
cam thé tai khéi u. Mac du van chua dugc nghién
cliu day du nhung do nhay cla chéat nay cao han
so véi Octreoscan nhung thap han '8F-DOPA - chat
dugc tich Ity théng qua c¢o ché& chuyén hoéa vi mot
vai loai ung thu cé biéu hién thu thé somatostatin
muc thdp. Han niia, ¥Ga-DOTA-NOC c6 nhiéu uu
diém han so véi Octreoscan do ¢6 do phan giai cao,
chup danh gia dugc toan than vdéi thdi gian ngan
hon, dé téng hgp va &p dung dudgc trong PET/CT,
lam tang do6 chinh xac trong chdn doan [5]. %Ga-
DOTA-NOC PET dem lai uu thé trudc khi diéu tri dé
danh gia phan bé sinh hoc cltia thudc. Do nhay va
dé dac hiéu clia ®®Ga-DOTA-NOC so véi '®F-DOPA
thi van con dang trong qué trinh nghién cuu, tuy
vay, ca hai chat nay déu cé y nghia thuyc tién nhat
dinh trong ch&n doan ung thu than kinh noi tiét.

""C-acetate

""C-acetate dugc dung trong PET nhu la tién chat
cla axit béo trong mang t& bao va dugc chuyén
hoa thanh Acetyl-CoA. Do do, né c¢6 tinh chat nhu
mot phan tl tham gia vao qua trinh chuyén héa di
héa dudng va chuyén héa qua mang thé bao. Ban
dau, ngudi ta ting dung ''C-acetate trong tim mach
dé danh gia chuyén hoéa trong ca tim. Ngay nay,
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""C-acetate dugc s dung trong ung thu nhu moét
chét tuong tu choline dé chan doan ung thu tién liét
tuyén. Delbeke va cong su con st dung ''C-acetate
dé phéi hgp cung véi '8F-FDG trong danh gia khai
u gan. K&t qua budc dau cho thay, '"C-acetate chi
c6 dd nhay cao vdi ung thu gan do ac tinh thap,
trong khi dé6 FDG nhay hon véi ung thu gan db ac
tinh cao [6].

Nhing dugc chét khac

BF-FLT (Fluoro-levo-thymidine) la mot trong
nhiing dugc chat dugc dat nhiéu ky vong trong
ung thu. Thymidine c6 cdu tric co ban giéng nhu
deoxyribonucleic acid (DNA). Chinh vi vay "®F-FLT
la d&u &n d&c hiéu clha su phan chia t€ bao. Do
doé, "®F-FLT cé dd nhay va doé dac hiéu cao hdn so
véi 8FDG trong chan doén ung thu bdi vi chat nay
khong bat vao nhiing t6 chic viém. Ung dung phd
bién nhat cta '®FLT la trong ung thu phéi. Chan
doan phan biét tén thuong dang nét don doc &
phéi la lanh tinh hay &c tinh 1a mot van dé cuc ky
quan trong. Mac du ®FDG-PET c6 dé nhay va dé
dac hiéu & mic cao nhung doi khi cling gap nhiéu
trudng hgp duong tinh gia do u hat va céac t6 chuc
viém ciing bat giti FDG gay ra duong tinh gia trong
ch&n doan. Dé&i véi ung thu phéi khong t€ bao nho,
8FLT dudng nhu rdt phu hgp nhung lai c6 gia tri
th&p han so véi 8FDG-PET trong chan doan di can
hach va di can xa.

M6t ting dung khac clia '8FLT la chdn doan u hé
than kinh trung uong. Tuong tu nhu da phan tich vai
methionine, "®FLT tdng chuyén héa khong nhiéu &
nhu moé ndo binh thudng. '®FLT-PET ¢ hinh &nh véi
dé tuang phan cao nhung khéng c6 nhiéu théng tin
vé mat giai phau. Do vay, nhiing nghién ctu trong
tuong lai caAn phai tra I6i cau hdi lam thé nao dé
phén biét dugc gilia tén thuong lanh tinh va ac tinh,
gitia tén thuong ac tinh tén du va hoai t do xa tri.
Né&u '®FLT tr§ thanh dudc chéat dac hiéu trong chén
doan ung thu nao thi sé rat cé ich trong viéc phoi
hop v6i CT va MRI dé dinh huéng chinh xac cho
sinh thiét, 1ap k& hoach xa tri d6i véi khéi u khong
déng nhét, phat hién sém tén thuong tai phat.

Két ludn

18FDG van la dugc chat chinh dugc sl dung trong
chup PET, chiém khoang trén 90% sé ca chup PET
trong ung thu, tim mach va than kinh. Tuy nhién,
nhiéu trudng hgp ®FDG-PET c6 nhiing nhudgc diém
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nhu trong ung thu tién liét tuyén, ung thu gan, ung
thu hé than kinh trung uong va ung thu than kinh
noi tiét. Trong nhiing trudng hgp do, nhiing dugc
ch&t phéng xa dac hiéu cho tiing loai ung thu cu thé
gan vai ''C, '8F va %8Ga sé& dudgc can nhac s dung.
Trong s6 cac dugc chat phdng xa nay, mét vai chat
rat kho téng hop do thdi gian ban hly ngén, vi vay,
chi nhiing trung tdm y hoc hat nhan cé cyclotron
mdi d0 kha nang téng hop va s dung. Mét s6 dudc
chat phéng xa da cé vai trd dang ké va dugc chép
nhan trong thyc hanh lam sang. Trong tuong lai,
s6 lugng dugc chat phéng xa sé con tdng manh dé
déap Uing yéu cau cu thé, tang do nhay, do dic hiéu
4 tiing loai bénh ung thu khac nhau =

Tai lieu tham khao
[1] Landoni C, Picchio M, Messa C, Gianolli L, Matarrese M,
De Cobelli F, et al. (2002), “Positive [11C]choline and negative

[18F]JFDG with positron emission tomography in recurrence of
prostate cancer”, AJR Am J Roentgenol. 179, 482-484.

[2] Schiavina R, Farsad M, Castellucci P, Nanni C, Corti B,
Martorana G, et al. (2005), “Detection and localization of prostate
cancer: Correlation of (11)C-choline PET/CT with histopathologic
step-section analysis”, J Nucl Med. 46, 1642-9.

[38] Chung J.K, Kim S, Im S.H, Jeong J.M, Lee D.S, Kim
D.G, et al. (2005), “11C-methionine PET as a prognostic marker
in patients with glioma: Comparison with 18F-FDG PET”, Eur J
Nucl Med Mol Imaging. 52-59.

[4] Goldman S, Pirotte B, Massager N, David P, Wikler D,
Vandesteene A, et al (2004), “Comparison of 18F-FDG and 11C-
Methionine for PET-guided stereotactic brain biopsy of gliomas”,
J Nucl Med. 45, 1293-8.

[5] Ghanem N, Hoegerle S, Altehoefer C, Schipper J, Brink
I, Moser E, et al. (2003), "Positron emission tomography for the
detection of glomus tumors”, Eur J Nucl Med Mol Imaging. 30,
689-94.

[6] Sarlis N.J, Gourgiotis L, Reynolds J.C, VanWaes C,
Merino M.J, Pacak K (2003), “Localization of Medullary Thyroid
Carcinoma Metastasis in a Multiple Endocrine Neoplasia Type
2A Patient by 6-[18F]-Fluorodopamine Positron Emission
Tomography”, J Clin Endocrinol Metab. 88, 637-41.



