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Tom tit

Trong 2 thap ky qua, y hoc hat nhan da c6 nhitng budc phét trién vuot bac va dugce st
dung rong rai trong linh vyc tim mach. Tai cac nudc phat trién, y hoc hat nhan tim mach
chiém t6i tir 25% dén trén 40% hoat dong ciia khoa y hoc hat nhan va tro thanh chuyén nganh
tim mach hat nhan (Nuclear Cardiology). S luong thu thuat hat nhan tim mach tr 2,9 triéu
nam 1990 tang Ién trén 5,8 tridu lugt bénh nhan trong nhitng nim gan day tai Hoa Ky. Bai
viét nay tong quan nhiing Gmg dung va vai trd cta cac ky thuat y hoc hat nhan trong chin
doan va diéu tri bénh tim mach.

K§ thuat SPECT xa hinh tudi mau co tim (myocardial perfusion scintigraphy) rat co
gia tri trong chan doan bénh dong mach vanh. B4 nhay va d6 dac hi¢u cua phuong phap nay
tuong Umg 1a 82 - 98% va 69 - 94%. K§ thuat PET sir dung Rubidium-82, N-13-ammonia da
cai thién dang ké do nhay va dac hiéu (89 - 95% va 86 - 100%). Xa hinh tudi mau co tim con
cb gia tri cao trong tién luong nguy co tai bién bénh dong mach vanh. Ty 18 tai bién tim mach
& nhoém bénh nhan ¢ két qua xa hinh tudi mau co tim 4m tinh < 1% / nam, trai lai, nguy co
tai bién tang 1én 2,86 - 14,6 lan & cac bénh nhan c6 két qué xa hinh tudi mau co tim duong
tinh. Chup xa hinh tim v6i Thallium-201 cung v&i Tc99m-sestamibi hay tetrofosmin, PET véi
F18-FDG... cho phép phén biét co tim dong mién va choang vang (hibernation va stunning)
vGi ving seo co tim, phat hién kha ning song con cta co tim (myocardial viability) dé dinh
huéng cho viée lua chon chién lugc diéu tri bénh nhan sau nhdi mau co tim. Chup buéng tim
bang ddng vi phong xa (Radionuclide Angiography) duoc ing dung rong rai dé danh gia van
dong thanh, chirc ning tim thu va tdm truong that trai va thit phai. Nhidu nghién ciu da
chung minh vai tro6 cua phuong phap nay trong danh gia tién lugng, theo ddi bénh dong mach
vanh, suy tim, bénh co tim nhiém doc do diéu tri hoa chét, bénh co tim nguyén phat. St dung
cac dugc chat phong xa nhu Tc99m pyrophosphate, Tc99m khang thé khang myosin,

glucarate ... trong nhdi méau co tim (Infarct Avid Imaging) da gop phan chan doan xac dinh
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nhdi mau co tim cép trong nhiing truong hop kho xac dinh bang cac phuong phap théng
thuong.

Bén canh d6, tim mach hat nhan con dugc ung dung trong chup hinh céac thy thé
catecholamin danh gia nguy co loan nhip ning, trong ghép tim, dit stent gin chat phong xa

nham han ché ty 1€ tai hep sau can thi¢p dong mach vanh ...

Overview

In the past 2 decades, nuclear medicine has dramatically developed and been widely
used in Cardiology. In developed countries, nuclear cardiology techniques have represented
from 25% to over 40% of the activities in nuclear medicine department and its become
Nuclear Cardiology. In USA, the number of nuclear cardiology proceduces increased from 2.9
millions in 1990 to over 5.8 millions in recent years. This overview outlines the applications
and the roles of nuclear medicine techniques in diagnosis and treatment of cardiovascular
diseases.

SPECT myocardial perfusion scintigraphy (MPS) is an accurate technique in diagnosis
of coronary artery disease (CAD). The sensitivity and specificity for detection of CAD
averaged 82% - 98% and 69% — 94%. PET using Rubidium-82, N-13-ammonia improved
significantly the sensitivity and specificity (89 — 95% and 86 — 100% respectively).
Myocardial perfusion scintigraphy is an excellent tool for predicting of CAD. A normal
SPECT MPS was associated with a very low rate of CAD events (< 1% annually). In the
contrast, the likelihood of CAD event increased in 2. 86 to 14.6 times in the patient group
with abnormal tests. The scintigraphic techniques using Thallium-201 and Tc99m-sestamibi
or tetrofosmin, F18-FDG PET allow to differentiate hibernation or stunning to myocardial
scars, assessment of myocardial viability for the post myocardial infarction patients who
benefit significantly from revascularization. Radionuclide Angiography is widely used in
evaluating ventricular wall motion, left and right ventricular systolic and diastolic functions.
A number of study proved the role of these techniques in prognosis of patients with CAD,
heart failure, cardiotoxicity, cardiomyopathies. Infarct Avid Imaging using Tc99m-
pyrophosphate, antimyosin antibody, glucarate contributes to confirm acute myocardial
infarction patients who unable to identify with the conventional diagnostic techniques.

In addition, nuclear cardiology also is applied in the catecholamine receptor imaging
for evaluating the risk of severe arrhythmias, in cardiac transplant patients, PCTA using

radiopharmaceutical - eluting stents in order to reduce coronary stenosis recurrences ...
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Trong nhiting thap ky qua, y hoc hat nhan di c6 nhiing budc phat trién vuot bac va
dugc st dung rong rdi trong linh vuc tim mach. Tai cac nudc phat trién, y hoc hat nhén tim
mach chiém téi tir 25% dén trén 40% hoat dong cua khoa y hoc hat nhan va tré thanh chuyén
nganh tim mach hat nhan (Nuclear Cardiology). SH lugng thu thuat hat nhan tim mach tr 2,9
triéu nam 1990 ting 1én trén 5,8 triéu luot bénh nhan trong nhitng nam gan déy tai Hoa K3y.
Bai viét nay tdng quan nhimng tmg dung va vai tro cia cac k¥ thuat y hoc hat nhan trong chén
do4n va diéu tri bénh tim mach.

Céc phuong phép tim mach hat nhan dugc sit dung phd bién nhat hién nay bao gom
chup xa hinh tudi mau co tim (myocardial perfusion imaging - MPI), danh gia kha nang song
con chia co tim (myocardial viability), chup budng tim (radionuclide angiography) dé danh gia
chiic nang hoat dong cac budng tim va st dung cac chit phong xa chup co tim hoai tir phat

hién nh6i mau co tim cap (Infarct Avid Imaging) ...

1. Xa hinh tuéi mau co tim (MPI): 1a phuong phdp chan dodn khong chay mau phé bién
nhat dugc su dung hién nay trong chuyén nganh tim mach hat nhan. S6 lugng tha thuat MPI
nhiéu gap 3 1an cdc phuong phdp tham do tim mach gang sic khéac va udc tinh khoang trén 5
triéu Iuot bénh nhan duoc ti€én hanh MPI & M§ mdi nam. Cic duoc chit phéng xa dugc su
dung trong MPI 1a Thallium - 201 (T1-201) va cac chat danh dau véi Tc99m nhu sestamibi
(MIBI), tetrofosmin ... dé chup hinh cat 16p tia gamma (SPECT). Ngay nay, ngudi ta con sut
dung c4c chat phéng xa nhu Rubidium - 82 (Rb-82), N13 - ammoniac dé chup hinh cit 16p tia
positron (PET). Cac phuong phdp nay déu c6 nguyén 1y chung 1a ghi lai su phan b6 dugc chat
phong xa tai pha nghi va pha gang stic theo ty 1¢ v6i dong mau cung cap boi dong mach vanh.
Dua trén su khéc biét vé mat do phan bé phong xa giita 2 pha, phuong phéap nay cho phép phat
hién va danh gid vi tri, mdc do, do rong cha tén thuong bénh dong mach vanh. Chi dinh cta
MPI nham muc dich phét hién thi€u mdu co tim, ddnh gi4 tién lugng bénh mach vanh va theo
doi hiéu qua cdc phuong phdp diéu tri ti tuéi mau dong mach vanh ...
1.1.Vai tro ciia xa hinh tuéi mdau co tim trong chdn dodn bénh déong mach vanh:

K¥ thuat xa hinh tu¢i mau co tim c6 gia tri cao trong chan doan bénh dong mach vanh.
Téng hop s6 liéu ctia nhiéu nghién cttu cho thdy phuong phiap SPECT MPI c6 do nhay trung
binh 87% (82 - 98%) va do dac hiéu 73% (69 - 94%). Su khdc biét vé do nhay, dic hiéu giita
cac nghién ctu phu thudc vao nhiéu yéu t6 nhu dic diém vé tudi, gi6i clia cdc d6i tuong

nghién ctu, ty 1é bénh da mach, nh6i mau co tim trong nghién citu...

Céac nghién ctu ciing cho thady do nhay, dac hiéu cia MPI la tuong tu & nhém bénh
nhan dugc ging stc thé luc (dap xe, thdm lian) hay géing siic bing thudc(pharmaceutical stress)

nhu dipyridamole, adenosine, dobutamine...
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Bdng 1. Do nhdy, ddc hiéu ciia SPECT MPI trong chdn dodn bénh déong mach vanh

Ndm Tdc gid Duoc chdt phong xa Do nhay Ddc hiéu
2001 Elhendy Sestamibi / Tetrofosmin 76 73
1999 Azzarelli Tetrofosmin 95 77
1998 San Roman Tetrofosmin 87 70
1998 Budoff Sestamibi 75 71
1997 Iskandrian Tl - 201 87 69
1997 Candell- Riera Sestamibi 93 94
1993 Berman Sestamibi / TI - 201 96 82
1990 Kiat Sestamibi 94 80
1990 Mahmanrian Tl - 201 87 87
2000/2005 Chung toi Tetrofosmin / Sestamibi 82 - 86 74 - 78

Géan day, PET da dugc dua vao su dung trong 1am sang va da to ra 1a mot phuong phap
rat hita hen trong chan dodn bénh dong mach vanh. PET véi nhitng uu diém nhu do phan giai
cao, c6 kha nang hiéu chinh cdc nhiéu tap (artifact) da cai thién do nhay va dac hiéu (89 - 95%
va 86 - 100%) trong chan doan bénh dong mach vanh.
1.2.Vai tro cua xa hinh tudi mdu co tim trong tién luong bénh dong mach vanh:

Xa hinh tuéi mau co tim con ¢ gia tri cao trong tién lwong nguy co tai bién bénh
dong mach vanh. Nghién cttu cia Machecourt va cs theo ddi 1926 bénh nhan trong 33 thang
sau tién hanh MPI véi Thallium - 201. Ty 1é tir vong do bénh tim mach 1a 0,42% & cac bénh
nhéan c6 két qua xa hinh am tinh so véi ty 1é tir vong 1a 2,1 & nhém bénh nhéan c6 két qua MPI
duong tinh, dic biét, khi t6n thuong & nhiéu viing co tim, nguy co tif vong ting gip 24 lan.
Iskander va Iskandian téng hgp phan tich 14 nghién ctiu bao gém hon 12 000 bénh nhan. Két
qua cho thdy nhom bénh nhan c6 MPI binh thuong ty 1€ tai bién do bénh dong mach vanh la

0,6%, trong khi ty 1¢& nay tang gap 12 lan 6 nhém bénh nhan MPI duong tinh.

74 Biéu dé 1. T3 I¢ tai bién do bénh dong
8- mach vanh & nhém khong cé ton
61 thuong (0,6% | nam) so véi nhom co
4] 0.6 ton thuong trén MPI (74% | ndm).

Iskander va cs (J. Am. Coll Cardiol

1998, 32:57 - 62).
dwong tinh ) ) ) u

I am tinh
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bién va tir vong & cong dong. Vi vay, nhém BN nay chi can theo ddi 1am sang ma khong phai
1am thém céc tham do khac. Trai lai, nguy co tai bién ting 1én 2,86 - 14,6 1an & cac BN c6 két
qua xa hinh tuéi mau co tim duong tinh, do dé, tiy thudc vao mic do, do rong tén thuong trén
xa hinh MPI ma c¢6 bién phép diéu tri thich hgp. Bénh nhan c6 tén thuong nhe, dién hep trén
xa hinh chi c4n diéu tri noi khoa, trong khi nhém BN c6 tén thuong mic do ning, dién rong

nén dugc chup dong mach vanh va can thiép tai tudi mau dong mach vanh.

2. Panh gia kha nang song con cua co tim (myocardial viability): chup xa hinh tim véi
Thallium-201 cung véi Tc99m-sestamibi hay tetrofosmin, PET véi F18-FDG... cho phép
phan biét viing co tim dong mién (hibernation) nhung con kha nang héi phuc véi tén thuong
seo co tim & cdc BN bénh thi€u mau co tim man tinh va BN sau nhéi médu co tim. Phat hién
kha ning séng con clia co tim c¢6 ¥y nghia rat 16n cho viéc lya chon chién luge diéu tri BN
bénh dong mach vanh. Cdc BN c6 t6n thuong co tim dong mién vé6i chifc nang that trai giam la
nhém nén duoc diéu tri tdi tuéi mdu dé giam ty I¢ tai bién, tlr vong va cdi thién chiic nang chic
nang that trai.

Thallium — 201 1a duoc chit phéng xa kinh dién dugc st dung dé chin doan kha nang
song con cua co tim. Nhiéu nghién cttu cho thdy 70% cac viing co tim bat gitt T1-201 trén 50%
& pha muon (3 - 4 gio sau tiém dugc chat phéng xa) s€ hoi phuc va cai thién chitc nang co bép
sau khi diéu tri tai tu6i mau. Ngay nay, PET duoc coi la phuong phap chuén dé phét hién kha
nang séng con cua co tim. Sy mat tuong xung giita khuyét xa trén xa hinh tuéi mau va hinh
anh bét xa cta F-18 FDG la dau hiéu co tim con kha nang chuyén héa va c6 kha nang hoi

phuc néu dugc diéu tri tdi tui mau.

Chronic Chronic Myocardial
Stunning Hibernation Scar

Hinh 1. Chup tudi mdu co tim bdng
PET voi N-13 NH3 (hang trén) va chup

NH,
PET voi F-18 FDG (hang dudi).
Su mdt tuong xiing (khuyét xa trén xa
FDG hinh twdi mdu co tim va bat giit FDG) la

ddu hiéu co tim dong mién (hinh giita)

3. Radionuclide Angiography — (RNA): dugc ung dung rdng rai dé danh gia van dong
thanh, chirc ning tdm thu, tdm truong that trai va that phai. Hai phuong phdp chinh duoc st
dung 1a First-pass RNA va Gated Equilium RNA. Véi phuong phdp First-pass RNA, cac so

liéu duoc thu nhan nhanh chéng trong mot s6 chu ky tim dau tién cho phép danh gia cic ciu
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triic mach méu 16n va budng tim, phat hién cac shunt va tac nghén ... Gated Equilium RNA Ia
phuong chup xa hinh cdc budng tim v6i Tc99m gin hong cau thudng duogc st dung nhiéu hon
va v6i céc chi dinh nhu ddnh gi4 van dong thanh, do thé tich cudi tam thu va tam truong, thé
tich tong mau, cung luong tim, phan s6 tong mau, dinh luong shunt ... Hién nay, RNA dugc
coi la phuong phdp khong chdy mau c6 gia tri chinh x4c nhat trong danh gia chitc nang tam
thu va tam truong & bénh nhan tim mach.

T nhiéu nam nay, cic tng dung ctia RNA di dugc tién hanh khd phé bién trong linh
vuc tim mach & cdc nuéc phét trién va dang phat trién. Nghién cttu MPIT (1983) tién hanh trén
799 BN sau nhoi mau co tim va nghién ciu TIMI (1991) bao gébm gan 3000 bénh nhan NMCT
cép da chiimg minh gid tri chia chic nang that trdi duge déanh gid bang RNA trong tién lugng

nguy co tir vong & bénh nhan NMCT.

50 —

(<20%)
- B ®—® MPIT (n=799) . , , )
2 a0 O-O TIMI (n=2989) Hinh 2. Ty Ié tw vong lién quan
[+
(o] = . S .
= chdat ché voi miic do giam chiic

30 ——
< . e s
g = ndng tdm thu thdt trai o cic BN
C 20 U L,
5 sau nhoi mau co tim o cdc BN sau
& "
; (20-39%) A .
£ 10| nhoi mdu co tim (Bonow RO, J
“ (<30%) (40-59%)
= <o0%) (=60%) .

o ] Nucl Cardiol 1994. 1: 280 - 91).

o 15 30 45 60 75

RADIONUCLIDE EJECTION FRACTION (%)

Nhiéu nghién ciru khéc ciing di ching minh vai trd hang ddu cia phuong phap nay
trong danh gid tién luong, theo doi bénh dong mach vanh, danh gid chic nang that trai trude
phau thuat, bénh suy tim, trong ghép tim, bénh co tim nguyén phat va dac biét 1a bénh co tim

nhiém doc do didu tri hda chat nhu Doxorubicin, Anthracycline.

4. Xa hinh chan doan nhéi mau co tim cap: St dung cac dugc chat phong xa nhu Tc99m
pyrophosphate, In - 111 khang thé khang myosin, Tc99m - glucarate ...dd gép phan chan
doan xac dinh nhdi mau co tim cdp (Infarct Avid Imaging) trong nhitng truong hop khé xac
dinh bang cac phuong phap thong thuong do bloc nhanh, BN dén muon ... Cic nghién ciiu
thuc nghiém cho thay, chup xa hinh c6 thé phat hién cdc tén thuong nh6i mdu trén 3g t6 chic
co tim. D9 nhay cua xa hinh Tc99m-pyrophosphate 1én t6i 95% véi cac NMCT xuyén thanh
hoic ¢6 séng Q va 65% véi NMCT duéi noi tam mac. Nhiéu nghién ctu cho thdy do dic hiéu

clia phuong phdp nay trén 90% trong chan doan NMCT cép.
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Hinh 3. Hinh anh nhoi mdu co tim cdp
thanh trudc (miii tén) phdt hién bdang

xa hinh T'c99m-pyrophosphate

Bén canh d6, chup xa hinh tuéi mau co tim pha nghi v6i Tc99m-sestamibi,
tetrofosmin, Thallium - 201 ciing c6 thé ti€n hanh khi tinh trang bénh nhan 6n dinh dé danh
gid khu vuc va do rong tén thuong, ddnh gid van dong thanh va chic nang that trai

Ngoai cac phuong phap da néu trén, tim mach hat nhan con dugc tng dung trong chup
hinh céc thy thé catecholamin dénh gia nguy co loan nhip ning, trong ghép tim, dat stent gan

chét phong xa nham han ché ty 1€ tai hep sau can thiép dong mach vanh ...
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