NGUYEN LY VA UNG DUNG CUA PET/CT

NGUYEN TRONG SON, LE THANH DUNG, NGUYEN DUY HUE

1. PET/CT LA GI?

PET (Positron Emission Tomography) hay con
dudc goi la chup xa hinh cat 16p Positron 14 mét trong
nhimg ky thuat y hoc hat nhan dugdc st dung rong rai
trén thé gidi tuy nhién con it dudc biét dén & Viét Nam.

Dac diém chung clia cac ky thuat y hoc hat nhan
la st dung cac chat déng vi phong xa thich hop
(isotope) c6 ho#ic khéng gén véi cac chat mang
(tracer), cac chat nay sé tap trung dac hiéu tai cac co
quan can khao sét, viéc ghi hinh dua trén viéc do do
tap trung hoat d6 phéng xa tai cac co quan d6 qua hé
théng dau do d&t bén ngoai co thé. Cac dudc chat
phéng xa (DCPX) phéat Positron dugc st dung chi
yéu trong PET 142 18 FDG, 13N, 11 C, 150, ...

CT (Computed Tomography) hay con goi la chup
cat 16p vi tinh st dung tia X véi (Ung dung cla hé
théng may tinh gilp cung cap cac thdng tin vé céu
triic giai phau cla cac co quan va hé co quan trong
co thé.

PET/CT la su két hgp gilta 2 hé théng PET va CT
I&n dau dudc dua vao (ing dung trong chan doan vao
nam 1998, su ra ddi clia PET/CT danh ddu mot budc
phat trién quan trong ctia y hoc hién dai, k§ thuat nay
mang lai clng ldc cac théng tin vé chic nang, lién
quan dén hoat dong chuyén héa déng thdi cac théng
tin v& cau trdc giai phau clia cac co quan can thdm
kham, giup phét hién sém, chinh xac cac tén thuong
bénh ly, tién dé cho viéc diéu tri dat hiéu qué tét nhat.

2. NGUYEN LY CUA PET/CT [11,[21,[3],[7]

Positron mang dién tich duong phat ra tu hat nhan
nguyén t& di dudc moét quang dudng rat ngan truéc
khi két hgp véi mét electron 1a dién t&r mang dién tich
am trong mé & vao mét trang thai kich thich _goi la
Positronium, Positronium ton tai rat ngan, gan nhu
ngay |ap tic chuyén thanh 02 photon phat tia gamma
¢ nang lugng 511 keV phat ra theo 2 chiéu ngudc
nhau trén cling mét truc, hai tia nay dudc ghi nhan
dong thai bdi hé thdng 6ng dém (detector) xung
quanh bénh nhan.

Nang lugng nay sau do6 sé dudc hdp thu va
chuyén thanh cac photon phat quang, cac photon nay
sé tao ra mot chum dién tl, chum dién t& nay sé dugc
khuyéch dai bdi hé théng &ng nhan quang
(PhotoMultiplier Tubes - PMTSs) trugc khi dudc sé hoa
(digitalized) bdi hé thdng dién tr. H& théng may vi tinh
s& phan tich, tai tao, hiéu chinh va trén véi hinh anh
cat 16p vi tinh béng céac thuat toan phiic tap cudi cling
cho ra hinh anh PET/CT.

3. UNG DUNG CUA PET/CT [1],[2],[41,[51,[6]

a. Nhom bénh ly U.

Céc t6n thu’ong hay gap trén lam sang dac biét thé
hién vai tro clia PET/CT gém c6: Cac khéi U ving dau
mét c8; U phdi, cac tén thuong dang nét don déc tai
phéi; U clia 6ng tiéu héa, tuy, gan mat; U vd, cé ti

cung, t& cung, budng tring; U hach; U hac to; ... Vai
trd ctia PET/CT duoc thé hién bdi nhiing kha ning sau:

Phat hién s6m t8n thuong, chan doan phan biét u
lanh va u ac: dua vao kha nang phét hién cac bién
déi vé sinh hoa, chuyén hoa, PET/CT c6 thé phat
hién du’cjc cac tén thuong ngay ca khi chua cé thay
ddi giai phau déng thai phan biét dudc cac tén thu’dng
lanh tinh véi ung thu do su chuyen héa cla cac t&é
bao ung thu thudng gép 20 1an so véi cac t& bao lanh.

Ché&n doan chinh xac giai doan ung thu: PET/CT
mang lai mét cai nhin toan thé, danh gia day di cac
tén thuong bénh Iy Ia tién dé clia mot thai do diéu tri
thich hgp. Gerald A. va cdng sy sau khi ti€n hanh
nghién c@u trén 98 bénh nhan ung thu nhan thay
PET/CT ty 1& chan doan chinh xac giai doan Ién dén
85% [3]. .

Chan doan chinh xac cac ton thuong u con lai hay
tai phat sau diéu tri: Mot su uu viét nita ctia PET/CT
so vdi cac k¥ thuat chan doan hinh &nh théng thu’dng
nhu: Xquang, CLVT hay cdng hudng tir 1a kha nang
danh gia cac tén thu’dng sau can thiép, PET/CT giup
phan biét chinh xac cac tén thuong u con sét hay tai
phat véi cac tén thuong seo sau md hay xd sau xa tri.

Panh gia sém, chinh xac hiéu qua diéu tri:
PET/CT con hb tro cho cong tac diéu tri dya vao kha
nang danh gia s6m, chinh xac hiéu qua cla qué trinh
diéu tri qua d6 giup thay ddi thai do phu’dng thc can
thiép. DO| v6i u hach, PET/CT c6 thé giup danh gia
hiéu qua clia phac db ngay sau tuan dau tién, trong
khi trudc day véi cac ky thuat chdn doan hinh anh
thudng qui 1a sau 3 @én 4 tuan, diéu nay khéng chi
nang cao chat luong diéu tri, gilp han ché& chi phi
cling nhu cac tac dung khong mong mudn cta hoéa
chat cho ca thé ngudi bénh.

Dinh hu’dng cho xa tri: PET/CT con gitp cung cap
mét ban dé hoan chinh vé chuyen héa va giai phau
cla khéi u, gitp xac dinh chinh xac liéu lugng, vi tri xa
tri, qua d6 nang cao chét lugng xa tri déng thdi han
ché t6i da cac tac dung phu nhu xg, teo cac mé lanh
l&n can.

H|nh 1: Bénh nhan nam, 55 tusi, phat hién tén thuang di cin
hach ¢ c6 ngudn géc tirté bao vay (SCC) nhuhg khéng phat
hién dugc u nguyén phat.
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Khong tha'y bat thuong trén phim chup CLVT c6
tiém thuéc can  quang.

Xuét hién & tang hoat tinh phéng xa bén phai goc
|udi dugc chdn doan 1a SCC sau khi sinh thiét.

b. Bénh ly tim mach:

Danh gia chinh xac tinh trang tusi mau cla cao tim

Xéac dinh mitc d6, kha nang héi phuc cla co tim
sau can thiép.

c.Bénhly than kinh:

Phat hién cac 6 dong kinh.

Chan doan sém cac tén thuong thoai héa nhu
Alzeimer’s, Parkinson, .

4. CAC BUGC TIEN HANH [4]

- Ngay hém trudc: tranh cac van dong thé luc
trong vong it nhat 24 gio.

- Ngay chup: nhin an it nhat 06 gid trudc chup.

- Thay trang phuc, kiém tra cac théng s6: mach,
HA, dudng mau.

- Tiém DCPX 18 FDG vdi liéu 0,1 — 0,2 mCi/kg,
trung binh 10 mCi — 15 mCi.

- ChG ngdm thudc 45 — 60 phut. Tranh cac van
déng khéng can thiét trong thai gian chd tranh gay
céc hinh nhiéu.

- Chup toan than tly theo yéu cAu chan doan.

- Sau chup: nghi ngai trong phong céach ly, chi ra
vé khi hoat d6 phéng xa dudi miic cho phép.

-Luuy:

DG6i v6i bénh nhan dai dusng dudc bac si tu van,
huéng dan cach chuén bi phi hop.

Bénh nhan nén uéng nhiéu nudc trudc va sau khi
chup.

5.NGUY CO

a. Nhiem xa:

Y hoc hat nhén trong y t& vai liéu lugng phdng xa
rat thdp da dudc ap dung tir hang thé ky, tuy nhién
dén thoi diém hlen tai, theo y van chua ghi nhan cac
anh hu’cng lau dai lén co thé ngudi bénh. PET/CT sit
dung liéu phéng xa rat nho, véi thai gian ban hay
nhanh, trung binh khodng 02 gid cung véi chup CLVT
liu thdp, hang s6 thap hon rat nhiéu so véi chup

CLVT chén doan théng thudng, do dé, nguy co nhiém
xa rat thdp so v6i nhimng gia tri ma phuong phap
mang lai.

Liéu hiéu dung (effective dose), khai niém chi su
anh hu’dng cla blc xa véi co thé s6ng, sau mot 1an
chup PET/CT toan than dao déng trong khoang 10
mSv, tuong duong véi mét 1an chup CLVT théng
thudng nguc hay bung [11].

b. Phan ttng di ing:

Phan (ing di (ng v6i DCPX 1a c6 thé xay ra tuy
nhién véi ty 1& dac biét thap va thudng & mic dd nhe
nhu: khé chiu, phat ban, ..., theo cac tac gia trén thé
gidi c6 thé gap cac dau hiéu nay trong khoang 1/200
000 trudng hop [7].

c. Phu nit c6 thai va dang cho con bu:

Phu nif trong Ifa tudi sinh d& nén théng bao cho
bac si khi ¢6 nghi ngd mang thai, néu can thiét can
lam cac xét nghiém b8 xung chan doan.

Phu nit cé thai nén tham khao y kién cla bac siva
can nhic Ioi ich va nguy co cla phu’ong phap.

Phu nit dang cho con bu chi nén cho bu lai sau 24
gid ké tir khi tiém DCPX.

TAI LIEU THAM KHAO

1.Bai gidng Y hoc hat nhan (2005), B6 mén Y hoc
hat nhan, Pai hoc Y Ha N0|

2.David W. Townsend (2004), PET/CT Today and
Tomorrow, J Nucl Med; 45:4S — 14S.

3.David W. Townsend (2008), Dual-Modality
Imaging: Combining Anatomy and Function, J Nucl Med;
49:938-955.

4.Dominique D. va cs (2006), “Procedure guideline
for tumor imaging with 18F-FDG PET/CT 1.0", SNM
Advancing Molecular Imaging and Therapy, Practice
management, Procedure guidelines.

5.Gerald A. va cs (2003), “Whole-body Dual-
Modality PET/CT and Whole-body MRI for Tumor
Staging in Oncology”, JAMA, 290, No.24.

6. Gerwin P.S. va cs (2006), “Whole-body MRI and
PET-CT in the Management of Cancer Patients”, Eur
Radiol 16: 1216-1225.

16

Y HOC THUC HANH (760) - SO 4/2011



