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CT scan of cardiovascular disease: An update
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SUMMARY

Coronary artery disease is the leading cause of death in the United States, in developing countries, coronary artery disease
is rising rapidly. It’s been projected that by 2020, chronic diseases will account for almost three-fourths all deaths, 71% deaths
due to ischemic heart disease. Early detection of coronary artery lesion helps to reduce mortality and improve quality of life by

risk factors control and stabilize atherosclerotic plaques.

The newest commercially available MDCT scanners offer the greatest degree of spatial and temporal resolution owing to
multidetector channels, fast gantry rotation times and thinner collimation. These parameters are important to creation of high definition

coronary artery MDCT imaging.

In the case of acute chest pain, CT also proved safe, effective, low-cost, reduced the number of emergency visits and hospitalization.
In addition to the accurate diagnosis, CT of coronary artery disease also evaluated other heart diseases such as congenital heart disease,

pericardium, cardiomyopathy, heart valve ...

New developments such as FFR-CT, iFR-CT or Myocardial perfusion assessment show that computed tomography for

cardiovascular disease diagnosis will be more potential in the future.

Keywords: coronary computed tomographic angiography, cardiac computed tomography, multi-detector computed tomography

for cardiovascular disease diagnosis.
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I. MG PAU

Bénh mach vanh la nguyén nhan gay tl vong
hang dau & MY.® tai cac nwdc dang phat trién, bénh
mach vanh dang c6 xu huéng gia tang nhanh chéng,
dw kién dén nam 2020, gan 3/4 tbng sé t& vong do
bénh man tinh, trong dé ty 1é t&r vong do bénh tim thiéu
mau chiém 71%." Viéc phat hién sém thwong tén dong
mach vanh gilp gidm ty 1& t& vong va cai thién chét
lwong séng théng qua viéc kiém soat tich cuc cac yéu
t& nguy co va én dinh mang xo vira.

Cé nhiéu phuwong tién chin doan bénh dong
mach vanh dwoc ap dung nhw: Dién tam dd, siéu am
tim, chup cat I&p vi tinh, chup déng mach vanh xam lan,
cOng hwéng tlr, xa hinh twdi mau co tim....

Nhirng nam gan day sw cai thién vé do phan giai
thoi gian va khong gian, ciing nhw thé tich phi mot
vong xoay cla cac may MDCT thé hé sau giGp danh
gia tét cac mach mau ving gan tim, mang ngoai tim,
bénh tim bam sinh? va d&c biét 1a gidi phau déng mach
vanh véi chat lwgng hinh anh cao. Hién tai ky thuat
chup CT phd bién, s&n cé hon nhiéu so véi MRI va cé
thé tré thanh phuwong tién chan doan tim mach hap dan
hon niva trong nhivng nam sap téi.

Il. CHUP MDCT DONG MACH VANH KHONG
TIEM THUOC CAN QUANG

50% trwong hop t&r vong tr bénh mach vanh &
bénh nhan khdéng co triéu chirng Idm sang, do do viéc
tam soat bénh mach vanh khéng biéu hién lam sang va
nguy co phat trién bénh mach vanh trén lam sang van
con la hai thach thire I16n nhét.

Chup cét I1&p vi tinh ddng mach vanh khéng bom
thubc cén quang la phuong phap méi nhirtng ndm gan
day, giup phat hién va dinh lwgng mrc d6 voi hda déng
mach vanh trén nhirng bénh nhan dau that ngwc khong
dién hinh, bénh nhan khéng cé triéu chirng lam sang
nhwng c6 yéu td nguy co tim mach hay nhém bénh
nhan nguy co bénh mach vanh trung binh.

Nhirng mang véi héa la bang ching cho sy hién
dién cla tinh trang xo’ vira va bao hiéu nguy co xay ra
bién cb6 mach vanh trong twong lai [10, tuy nhién mtrc
dd voi hda twong quan rat kém véi mie do hep long

mach vanh, vdi héa nang khéng nhét thiét gay hep nang
Ibng ddng mach vanh va khdong voi héa cling khdng loai
trtr hep ddng mach vanh trén bénh nhan cé triéu chirng
l&am sang [10], [12].
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Biéu do 1. Twong quan gitra diém sé voi héa véi mirc
do hep va tinh trang can thiép dong mach vanh [3]
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Hinh 1. Tinh diém véi héa mach vanh theo phwong
phap dién tich — dam dé (area-density) ctia Agaston [14]
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Diém v6i héa dong mach vanh CCS (coronary
calcium score) do theo phwong phap dién tich — dam dé
(area-density method) ctia Agatston & phd bién nhat va
dwoc nghién cteu nhiéu nhat,"® dwoc chia lam 4 mac d6:

- 0 diém: Khéng mang véi hoa;

- tlr 1-99 diém-V6i hdéa nhe (nguy co thép, ty lé
t&r vong hodc NMCT hang nam < 1%);

- tr 100 — 399-Véi héa trung binh (nguy co trung
binh, ty 1 t&r vong hodc NMCT hang nam 1% - 3%);

- 2400 diém-Véi hda ndng (nguy co cao, ty 1&
t&r vong hoac NMCT hang nam > 3%).

Murc dé nang con tuy thudc vao vij tri voi hoa (than
chung DMV trai va doan gan cac DMV nguy hiém hon
doan gitra va doan xa), cach phan b, sé lwong. Cac
dém voi hda nhd (spotty) lai thwérng di déi véi cac mang

Il. CHUP MDCT DONG MACH VANH CO TIEM
THUOC CAN QUANG

Gia tri chan doan da dwoc cai thién trong phat
hién bénh mach vanh, cé thé thay thé cho chup mach
vanh can thiép & mét sd bénh nhan co chon loc, tién
lwong tién trién cha bénh va cac bién cb tim mach.™

1. Chuan bj bénh nhan trwdc khi chup:

- Giai thich tac dung phu ctia thubc can quang va
cam giac ctia bénh nhan khi bom thubc.

- Kham, xem bénh an va hdi ky bénh sir: vé tién
can di ng, bénh tuyén giap, bénh ly & than, hen phé
quan va dai thao dwong.

o g (I i :
Hinh 2. Hinh anh hep nang LAD | va da dwo'c chup mach vanh can thiép thanh céng

xo vira hdn hop gay hep ldng mach vanh dang ké va cé
thé nguy hiédm hon mang véi héa l6n...

Khi diém véi hda = 400, tham chi thAp hon nhwng
tap trung thanh mang I&n 1am che 14p toan bd long
mach vanh va gay nhiéu anh (blooming artifact),'® chup
MSCT thwong danh gia khéng chinh xac m&rc d hep
Ibng mach vanh, nhirng trwdng hop nay nén chup
mach vanh can thiép.

Bang 1. D6 chinh xac ctia chup MSCT 64 dong mach
vanh theo tac gia Raff et al. JACC 2005;46:552 [8]

Raff 95 90 93 93
Leschka 100 100 100 100
Mollett 100 92 97 100

Lesion LAD I

- Do nhip tim, huyét ap va SPO,;:

+ Nhip tim t6t nhat dé chup <65 1an/phat, néu nhip
tim nhanh c6 thé st dung thuéc dé 1am cham nhip tim
(Chen beta, Diltiazem,...)

+ Huyét ap thich hop < 140/90 mmHg
- Tap bénh nhan nin thé trwede khi chup.

Bang 2. Anh hwéng nhip tim 1én dé chinh xac cua
chup MSCT BM vanh [8]

.. Sens o PPV NPV
Nhip tim (I/p) (%) Spec (%) (%) (%)
Dwéi 70 97 95 97 95
71-85 88 71 78 83
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2. Ky thuat chup
- Chup 2 thi: khéng va cé bom thuéc can quang:

+ Thi khéng bom thuéc can quang gitp dinh vi tim
va khao sat voi hdéa ddng mach vanh.

+ Thi bom thubc cén quang cé 2 pha: Pha bom
thuéc va pha dudi nwoc.

- May bom thuéc c&n quang hai nong.

- Bom thuéc can quang qua dwéng tinh mach tay
phai.

- Liéu thudc can quang dung 1-1.5ml/kg.

- Téc 6 bom thudc tuy thudc vao tirng bénh nhan
va ttrng bénh ly.

- S& dung phan mém: Tai tao hinh &nh MPR, MIP,
VRT va doc két qua.

Phan chuan bj bénh nhan va ky thuat chup gép
phan quan trong trong viéc danh gia két qua chup.

3. Céac yéu t6 anh hwédng dén két qua chup va doc:
Nhip tim

Nhip tim tdt nhat <65 lan/phut, néu nhip tim nhanh
c6 thé s dung thubc lam cham nhip tim (Metoprolol)
dang udng hay dang chich, thubc st dung 45-60 phut
trwac khi chup va co thé 1ap lai sau 45 phat néu nhip
tim chwa dat dich, theo déi mach, huyét ap méi 15 phut
sau khi ubng [4].

Thubc dan dong mach vanh ngam hay xit trwéc
khi chup khoang 3 phut va thai gian tac dung cta thudc
15-20 phat. Tuy nhién thubc dan vanh c6 mot sb tac
dung phu hay gap nhw: Nhirc dau, lam tang nhip tim
hay tut huyét &p tw thé...Can theo déi mach, huyét ap,
tinh trang di (rng thubc can quang it nhat 20-30 phut
sau khi chup [4].

Néu nhip tim cham <65 lan/ phut, pha chon va xi ly
hinh anh tét nhat 1a cudi tam truong (pha 70-80%). Néu
nhip tim nhanh nén wu tién str dung pha tam thu (40-50%).

Trwéng hop rdi loan nhip tim: Ngoai tam thu thua
xuét hién luc chup, ta co thé tai hinh anh lai sau khi
chinh stra ECG. Néu bénh nhan bi rung nhi trwéc hét ta
ciing st dung thuéc giam nhip (néu khéng cé chéng chi
dinh) muc dich cho rung nhi dap (rng that cham lai, sau
khi chup néu hinh anh khéng dat chat lwong, sé tai tao
hinh lai va chon diém (msc) tét nhat, hay chon va tai tao
hinh &nh & 2 d&u mut ca mdi chu chuyén tim.

Tuy nhién nhitng ndm gan day cac may MDCT thé
hé méi (MDCT 256 hay MDCT 320) c6 thé chup va lay
hinh toan bo thé tich qua tim chi trong 1 chu chuyén tim,
ta c6 thé chup tat ca bénh nhan bj réi loan nhip va xu
ly d& dang céc réi loan nhip bang phan mém loai b rdi
loan nhip cé sdn trén may.

2. Bénh nhan bi béo phi

Nhirng bénh nhan béo phi dé 2 tré Ién BMI>35
hinh &nh sé bi noise, tang liéu tia va tang thé tich thuéc
can quang nhwng gidm mc d6 chinh xac luc doc.
Dé giam hinh anh noise: Ta sé tang kVp lén téi 1a 120
nhwng khong khuyén céo tang dén 135 kVp hay 140
kVp vi liéu tia rat cao. Tang max mAs (d6i v&i may GE
800mA, Toshiba 580mA) [4].

3. Anh hwéng cia véi héa

Khi diém voi héa = 400, tham chi thAp hon nhung
tap trung thanh mang I&n lam che I4p toan bo long
mach vanh va gay nhiéu anh (blooming artifart), chup
MSCT thwong danh gia khdng chinh xac mac dé hep
Iong mach vanh. Binh thwong clra sb chon doc dong
mach vanh it véi la WW/WL 1000/200, néu c6 vdi clra
s6 thwong chon 1a WW/WL 1500/300, trworng hop voi
héa rat nang WW/WL 2700/850 [4].

Hinh 3. Hinh anh 3D déng mach vanh phai trwéc va sau tai tao lai
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Hinh 5. Hinh anh xt ly loan nhip tim trén may Toshiba MDCT 320
4. Panh gia stent dong mach vanh nhan (1.447 stent, dwong kinh trung binh cua stent
3.1mm), dé nhay 91%, do dac hiéu 91%, gia tri dw bao

Phan tich gop dd chinh xac ctia MSCT 64 trong
dwong 68%, gia tri dw bao am 98%.2

danh gia tai hep long stent, co 14 nghién ctru, 895 bénh

Bang 3. Anh hwéng cua voi héa 1én do chinh xac theo tac gia Raff et al [8]

DPiém s6 voi Sens (%) Spec (%) PPV (%) NPV (%)

0-100 (n=35) 94 95 94 95
101-400 (n=17) 100 88 90 100
401-1804 (n=18) 93 67 93 67

b

__Trwéce khi xie ly

_ saukhi xiv ly | sauknhixely

Hinh 5. Hinh anh xtr ly loan nhip tim trén may Toshiba MDCT 320
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Hinh 8. Hinh anh stent sinh hoc (stent tw tiéu) [15]

5. Danh gia sau phau thuat bac cdu dong mach vanh

LI, T LAD

Hinh 9. Hinh anh 3D céu néi LIMA-LAD, CABG-OM va cau néi CABG-OM bi tac hoan toan
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6. Panh gia xuat phat bat thwong va do dong mach vanh:

a. Xuat phét cao

Hinh 10. RCA xuéat phat cao va léch vé phia xoang valsalva trai

b. Béng mach vanh déc nhat

Hinh 11. Hinh anh 3D déng mach vanh trai déc nhat

c. Déng mach vanh trdi (ALCAPA) va déng mach vanh phai (ARCAPA) xuat phat bat thuong tr déng
mach phéi

Hinh 12. Hinh anh 3D cho thiy déng mach vanh trai va ddong mach vanh phai xuat phat tir ddng mach phéi
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d. Do déng mach vanh

Hinh 13. P6ng mach vanh phai dan to va do vao that phai;
hinh anh dong mach vanh trai do vao dong mach phéi

IV. CHUP MDCT TRONG BPAU NGUC CAP dinh chup CT mach vanh cho bénh nhan dau nguwc cap &
phong cap clru: Bénh nhan dau ngwc nghi ngd bénh mach
vanh, ECG binh thwdng hodc khdng xac dinh tinh trang
) ) thiéu mau co tim va bénh nhan ¢ nguy co bénh mach vanh
Hwéng dan clia Hoi CT Tim mach Hoa Ky 2014 vé chi thép hay trung binh (diém s TIMI: 0-2 hay 3- 4) [5]

Chup cét Iép vi tinh trong dau ngwc cap an toan, hiéu
qua, chi phi thap, gidm sb 14n nhap cAp ctru va nhap vién.

1. Pau ngwc do bénh dong mach vanh

Hinh 14. Hep doan xa dong mach vanh phai

2. Dau ngwec do thuyén tac dong mach phoi

JEDIC MEDICAL CENTER
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3. Pau ngwc do boc tach ddong mach chi nguc

CHEA LY MEDIC MEDICAL CENTRE

cT
SEGMENT 75% 0.00s Cardiac 0.5

M
30 Aug 2013
12:50:36

) - v—

2 & # Phase %75
o= A Wil 1091024
- 50

Axial MIP

P 4] :
Hinh 16. Phinh béc tach dong mach chtii ngwc doan Ién

4. Pau ngwc do bénh ly mang ngoai tim

Hinh 17. Mang ngoai tim day, dong véi va c6 dich khu tri thanh bén that trai

V. KHUYNH HUONG MO CUAMDCT TIM MACH Nhirng ndm gan day cé nhiéu k§ thuat méi trén
MDCT dé khao sat van d& nay nhw: Phan suét dy tri
Ivu lwvgng mach vanh (Fractional Flow Reserve) FFR-
CT, Ty Ié khoéng cé song tire thdi (The Instantaneous
Wave-Free Ratio) iFR-CT hay Tinh trang tw®i mau co
tim IGc nghi va lic gang stre...

Panh gia gidi phau ciing nhw mirc dd hep dong
mach vanh trén MDCT da dwoc chdp nhan va ¢ng dung
rong rai do d6 nhay va do dac hiéu rét cao. Tuy nhién viéc
danh gia lwu lwgng dong chay hay tinh trang twéi mau co
tim sau vi tri hep mach vanh van méi va déy thach thirc.

1. Khao sat lwu lwong dw trir dong mach vanh

o’ |
FFR=0.58
» | FFR.=0.57 —’

Hinh 18. Phan suét dw trir lvu lwong déong mach vanh (FFR- Fractional Flow Reserve)
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Hinh 19. Ty Ié khong cé séng tirc thoi (The Instantaneous Wave-Free Ratio)

2. Tw®i mau co’ tim

Hinh 20. Hinh anh twé&i mau co tim lic nghi trén CT

VI. KET LUAN

Chup cét I&p vi tinh trong chan doan bénh déng
mach vanh cé gia tri va nén (rng dung rong rai trong
thwe hanh 1am sang. Nhirng trwéng hop dau nguc cap
thi CT ciing té ra an toan, hiéu qua, chi phi thap, giam
sb 1an nhap cAp clru va nhap vién.

Ngoai ch&n doan chinh xac bénh ly mach vanh CT
cling danh gia tét cac bénh ly khac cta tim nhw: Bénh
tim bam sinh, mang ngoai tim, bénh co tim, van tim...

Hwéng phat trién mai nhw FFR-CT, iFR-CT hay danh

gia twdi mau co tim cho thdy chup cét I6p vi tinh trong thuc
hanh tim mach c6 rat nhiéu trién vong trong twong lai.
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TOM TAT

Bénh mach vanh I nguyén nhan gy tir vong hang dau & My, tai cac nudc dang phat trién, bénh mach vanh dang c6 xu

huéng gia ting nhanh chong. Dy kién dén nam 2020, gin 3/4 tng sb tir vong do bénh man tinh, trong dé ty 18 tir vong do bénh

tim thiu méau chiém 71%. Viéc phat hién som ton thwong dong mach vanh gitp giam ty 1& tir vong va cai thién chét luong song

thong qua viéc kiém soat tich cuc cac yéu to nguy co va 6n dinh mang xo vira.

Su cai thién vé d6 phan giai thoi gian va khong gian, ciing nhu thé tich phi mot vong xoay ciia cac may MDCT thé hé sau

gitp danh gia tot bénh 1y dong mach vanh véi chat lugng hinh anh cao.

Nhing truong hop dau nguc cip thi CT ciing t6 ra an toan, hidu qua, chi phi thip, giam s6 1an nhap cap ctru va nhap vién.

Ngoai chin doan chinh xac bénh 1y mach vanh CT ciing danh gi4 tot cac bénh 1y khac cta tim nhu: Bénh tim bdm sinh, mang

ngoai tim, bénh co tim, van tim...

Hudng phat trién méi nhu FFR-CT, iFR-CT hay danh gia tudi méu co tim cho thay chup cat 16p vi tinh trong thuc hanh

lam sang tim mach c6 rat nhiéu trién vong trong twong lai.

Tir khoa: Hep dong mach vanh, chup cdt [6p vi tinh dong mach vanh, chup cdt 16p vi tinh trong chén dodn bénh Iy tim mach.
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