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Diagnostic performance of stress perfusion
cardiovascular magnetic resonance for detection of
Ischemia Heart Disease

Nguyén Khoi Viet', Pham Minh Théng', Nguyén Quoc Diing”

SUMMARY

Objective: Evaluation of the diagnostic of stress perfusion
cardiovascular magnetic resonance for the diagnosis of significant
obstructive coronary artery disease in comparison to invasive
coronary angiography.

Material and Methods: 36 patients with suspected ischemic
heart disease/ 25 males (69.4%) with mean age: 65.53 + 10.48
year underwent 1.5 Tesla CMR including cine, short axis to
evaluate EF, EDV, ESV, stress PERF (adenosine 140 ug/min/kg),
rest PERF (SSFP, 3 short axis, 1 saturation prepulse per slice) and
LGE (3D inversion recovery technique) using Gd-BOPTA. Images
were analyzed visually. Stenosis >50% in invasive angiography
was considered significant.

Results: Mean study time was: 45.44 + 9.18 minutes, EF:
45.06 + 15.66%, Hypokinesia: 44.4%, Akinesia: 27.8%. The overall
patient-based analysis demonstrated a high sensitivity, specificity
and PPV for perfusion was 93.3%, 83.3%, 96.6% and moderate
NPV 71.4%. A good relation (p<0.01) between deficit perfusion
state correlation with coronary stenosis of LAD, RCA, LCx.

Conclusion: Stress perfusion CMR with Adenosine is highly
sensitive and specificity for detection of coronary artery disease.

Keywords: Cardiac Magnetic Resonace (CMR), diagnose,
coronary artery disease, ischemia heart disease (IHD), coronary
artery, perfusion, Adenosine.
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I. DAT VAN BE

Bénh co tim thiéu mau cuc bd (BTTMCB) hay bénh
doéng mach vanh (BMV) la bénh thwéng gap & nhirng
nwéc phat trién va cé xu hwéng gia tdng & nhixng nuéc
dang phat trién, nguyén nhan chinh gay t& vong cho
cac bénh nhan tim mach.

Dé chan doan tinh trang hep tdc DMV c6 mét sb
phwong phap chan doan hinh anh nhw chup CLVT da
day, chup PMV qua da... trong dé chup DMV qua da la
tiéu chuan vang trong danh gia tinh trang hep tac MV,
tuy nhién day |a bién phap xam lan va khong thé danh gia
tinh trang co tim phia sau vi tri hep tic DMV. D& phat hién
anh hwdng co bdp va twdi mau co' tim phia sau (hau qua
clia hep BDMV) thi phai st dung cac phwong phap nhw
dién tam do, siéu am, chuyp xa hinh twédi mau (SPECT).
Vé&i mét tdn thuwong hep DMV ¢é y nghia (>50% dwéng
kinh), tham chi hep t¢i >70% dwong kinh thi twdi mau
co tim & thi nghi c6 thé van binh thwéong, dé coé thé phat
hién thiéu mau co tim giai doan sém phai sir dung géng
strc. R4t nhiéu nghién ciru trén thé gidi chi ra, chup CHT
twdi mau co' tim géng strc co dd nhay va dé dac hiéu
trong chan doan cao twong dwong véi xa hinh twéi mau
géng strc (exercise SPECT) va siéu am gang suc (stress
echocardiography), trong dé gia tri chan doan cao hon rd
so Vi dién tm dd gang strc. Ngoai ra, chup CHT tim con
la mot phwong phap an toan, khéng xam Ian, ddng thoi co
thé danh gia chirc ndng tim va tinh trang séng con co’ tim
trong cling mét 1an tham kham véi twdi mau co tim. O Viét
Nam, chi cé mét sb it trung tam thuc hién dwoc ki thuat
chup cong hwéng tir twdi mau gang stre. Vi vay chung
t6i tién hanh nghién ctru dé tai: “Nghién ctu vai tro chudi
xung tudi méu gang strc cdng huéng tir tim trong chén

A

doan bénh tim thiéu mau cuc bé” v&i hai muc tiéu sau:

1. Kh&o sat cac tbn thwong co tim trong bénh tim
thiéu mau cuc bo.

2. Panh gia lién quan gitra cac tén thuong trén
céng hwdng tr véi mirc do tdn thwong mach vanh dé
tién lwong diéu tri.

II. DOl TVONG VA PHUONG PHAP NGHIEN CU'U
1. Péi twong nghién clru
- Déi twong

Bao gdm cac bénh nhan nghi ng& bénh BTTMCB,

dwoc kham, didu tri noi tra tai Bénh vién Bach Mai,
dworc tién hanh chup CHT tim va chup BMV qua da.

- Tiéu chuén Iwa chon va loai trir déi twong
nghién ctru

+ Tiéu chudn chon luya

Bénh nhan cé 1 trong cac tiéu chuan sau:

- Chung tdi chon vao nghién clru tat ca cac bénh
nhan nghi ng BTTMCB dworc tién hanh chup CHT tim
va chup DMV qua da.

- Khoang thoi gian tién hanh khao sat gitra hai
phuwong phap khdng qua mét thang.

- Loai trir BN nhdi mau co tim cap.
+ Tiéu chudn loai triv

- Bénh nhan chéng chi dinh véi thubc gang strc
Adenosine.

- Bénh nhan chéng chi dinh véi CHT: d&t may tao
nhip, di irng thudc ddi quang tir, chirng s¢' bi nhét kin,
khéng ndm ngtra duoc.

2. Phwong phap nghién ciru

- Thiét ké& nghién ctru: Nghién ctu tién clru, mo ta
cat ngang.

- Thoi gian tién hanh nghién clru: tir thang 2/2012
dén thang 3/2014.

- Dia diém nghién ctu: Khoa chan doan hinh anh

Bénh vién Bach Mai va Phong can thiép tim mach, Vién
Tim mach - Bénh vién Bach Mai.

- Phwong tién nghién cru: May chup CHT Avanto
1,5 Tesla (Siemens), may CHT Ingenia 1,5 Tesla
(Phillips) c6 phan mém x{ ly hinh anh tim chuyén dung.
May chup DMV can quang (Phillips, Toshiba) tai don vi
tim mach can thiép Vién Tim mach.

3. Quy trinh nghién ctru
3.1. Quy trinh chup céng hwéng tr tim
- Binh vi nhiéu mat phang.
- Banh gia hinh thai: chudi xung mau trdng va mau den.

- Chubi xung xiné 2 budng, 3 va 4 budng danh gia
van doéng vung, chirc ndng thét.

DIEN QUANG VIET NAM S04 24 - 6/2016

29



NGHIEN CUU KHOA HOC

- Chubi xung twéi mau gang strc (stress perfusion):
truyén lién tuc Adenosine véi liéu 140ug/kg/phut trong
3 phut, sau d6 bom Gadolinium 0,075 mmol/kg thu tin
hiéu twéi mau co tim lién tuc trén cac mat phéng truc
dai va truc ngén (day, gitra va mém tim).

- Twdi mau & thi nghi (rest perfusion): tiém Gadolinium
lan 2 véi lidu lvong twong tw 1an 1, sau khi tiém & thi géng
strc 10 pht voi cac mat phang twong tw & thi géng strc.

- Chup chudi xung danh gia ngdm thuéc muén.
3.2. Cdc buéc doc két qua

- Banh gia van dong vung, do chirc nang tadm thu
that trai (CNTTTT).

- Danh gia thiéu mau co tim: phdi hop gitra hinh
&nh 2 pha: pha gang strc va pha nghi, viing khéng ngdm
thuéc trong pha géng strc nhung lai ngadm thuéc trong pha
nghi chinh 1a vung thiéu mau. Binh lwgng ving thiéu mau
theo thang diém theo phan viing that trai (16/17 ving). S6
diém sé duoc tinh tdng 16 vang/ 16. Néu tim binh thudng:
diém =1, néu c6 thiéu mau diém >1. Sau d6 tdng hop két
qua clia cac thanh phan trong toan bd qua trinh chup CHT
tim dé két luan vé& phan vung thiéu mau theo phan viing
twdi mau clia dong mach twong tng (BM lién that trudc
- LAD: vung 1,2,7,8,13,14,17; DM vanh phai - RCA: vung
3,4,9,10,15; BM mi-Lcx: vung 5,6,11,12,16 theo phéan
viing ctia AHA/ACC). Tién hanh tbng hop, phan tich dé
dwa ra két luan cudi cung vé ton thwong thiéu mau twong
trng 3 nhanh I&n dong mach vanh: RCA, LAD, Lcx.

3.3. Béi chiéu két qua doc v&i chup déng mach vanh

Két qua tén thwong dwoc doc bdi nhém bac si
chuyén Khoa CDHA Bénh vién Bach Mai. Déi chiéu két
qua va&i két qua doc tén thuong trén chup DMV can quang
dwoc thye hién bdi cac bac si chuyén khoa tim mach.
Phan tich sb liéu theo thuat toan théng k& SPSS 18.0:
khéng hep (hoac hep khdng c6 y nghia <50% dwdng kinh
long dong mach vanh), cé hep (hep cé y nghia = 50%).
T d6 tinh ra do nhay, dé dac hiéu, dé chinh xac cho tirng
doan mach vanh va chung ca hé mach vanh.

lll. KET QUA NGHIEN cUrU

Trong thoi gian tir thang 2/2012 dén 3/2014, ching
t6i nghién ctru 36 bénh nhan sir dung twéi mau géng
strc dung Adenosine.

1. Cac théng s6 chung ctia bénh nhan

Théng sé X s
Tudi (nam) 65.53+10,48
Gi¢i(nam/nir) 25/11(69,4/30,6%)
BMI 22,9+2,28

Pau nguc dién hinh/ khong dién

41,7/50/8,3%
hinh/ khéng dau nguc °

Yéu té nguy co

Tang huyét ap 61,1%
Hut thudc 1a 33,3%
Réi loan lipid méau 13,9%
Dbai thao dwdng 16,7%
Tién st nhdi mau co tim 25,0%
Tién st tai bién mach mau nao 5,6%
Két qua chup DMV can quang
6/30

Hep<50% / 250%
ep=o ° (16,7%/83,3%)

Nhén xét: Da sb 1a BN I&n tudi trong d6 nam nhiéu
hon niv. C6 41,7% bénh nhan dau nguwc dién hinh, 50%
BN dau ngwc khong dién hinh.

2. Dac diém hinh anh trén cong hwéng tir tim

36 bénh nhan déu dwoc chup du ca chwong trinh
twdi mau gang strc st dung Adenosine va séng con
co tim v&i thdi gian chup trung binh: 45,44 + 9,18 phut.
Khéng c6 bénh nhan bj tai bién n&ng nao trong va sau
qua trinh truyén thuéc gang strc.

2.1. Chirc ndng théat trdi va van déng thanh trén CHT
tim

- Chirc nang tam thu that trai (EF) trén CHT trung
binh la 45,06+15,66%, trén siéu am tim la 44,22+11,19,
v6i hé sb p=0,724, sw khac biét gitra hai phwong phap
khong cé y nghia théng ké.

- 57,4% BN c6 EF gidm ti vira dén nhiéu, trong do

33,3% c6 EF gidm nang (EF<40%) dén rat ning (EF<30%).

- 76,2% BN c6 rbi loan van dong thanh théat trai trén
CHT trong d6 gidm déng c6 16 BN (44,4%), vé dong 10
BN (27,8%).
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2.2. Bdc diém hinh anh twéi méu lién quan tieng nhdnh mach vanh

Chung LAD RCA LCx
Twéi mau
N % N % N % N %
Giam twéi mau 29 80,6 24 66,7 12 33,3 12 33,3
Binh thwdng 7 19,4 12 33,3 24 66,7 24 66,7
Téng 36 100 36 100 36 100 36 100

Nhén xét: Giam twdi mau c6 29/36 BN chiém 80,9%. Trong 3 nhanh mach vanh, LAD la nhanh DM cé tinh trang
khiém khuyét twéi mau nhiéu nhat 66,7%.

3. Méi lién quan giira két qua chup CHT tim v&i két qua chup dong mach vanh can quang

3.1. Gid tri chubi xung twéi méu véi tén thwong déng mach vanh (n=36)

Twéi mau Shue O Hep BMV2 50% Khéngh:i?x/y "o Téng
Dwong tinh 28 1 29
Am tinh 2 5 7
Téng 30 6 36

Se: 93,3%, Sp: 83,3%, PPV: 96,6 %, NPV: 71,4%.

Nhén xét. D6 nhay va gia tri dw doan dwong tinh clia chudi xung twéi mau dbi chiéu voi chup déng mach vanh
qgua da cao lién quan tinh trang twéi mau véi mirc d6 hep DMV phai.

3.2. Lién quan tinh trang twéi mau véi mire d6 hep DMV phai

DPMV phai .
Twéi mau Tong
< 50% 50-70 >70%
Giam twéi mau 0 (0%) 1(2,8%) 11 (30,5%) 12 (33,3%)
Binh thwong 18 (50%) 1(2,8%) 5 (13,9%) 24 (66,7%)
Téng 18 (50%) 2 (5,6%) 16 (44,4%) 36 (100.0%)

Nhan xét: Nhanh DMV phai cé tinh trang giam twéi mau chiém 12/36 BN (33,3%), trong d6 s6 BN cd tinh trang
hep mach vanh > 70% la 11 BN chiém 30,5% (p<0,05).

3.3. Lién quan tinh trang twéi mau véi miec dé hep DM lién that truéc

DM lién that trwéc R
Twéi mau Tong
< 50% 50-70 >70%
Giam twéi mau 0 (0%) 1(2,8%) 23 (63,9%) 24 (66,7%)
Binh thudng 9 (25%) 1(2,8%) 2 (5,6%) 12 (33,3%)
Téng 9 (25%) 2 (5,6%) 25 (69,4%) 36 (100.0%)

Nhan xét: Nhanh DM lién that trwéc cé tinh trang giam twdi mau chiém 24/36 BN (66,7%), trong d6 s6 BN c6
tinh trang hep mach vanh > 70% 1a 23 BN chiém 63,9% (p<00,5).
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3.4. Lién quan tinh trang twéi mau véi mire d6 hep DM mi

DM M X
Twéi mau Tong
< 50% 50-70 >70%
Giam twéi mau 1(2,8%) 0(0%) 11(30,5%) 12(33,3%)
Binh thwong 21(19,4%) 1(2,8%) 2(5,6%) 24(66,7%)
Téng 22(61,1%) 1(2,8%) 13(36,1%) 36(100.0%)

Nhén xét: Nhanh DM mii ¢6 tinh trang gidm twéi mau chiém 12/36 BN (33,3%), trong d6 s6 BN ¢ tinh trang

hep mach vanh > 70% |a 11 BN chiém 30,5% (p<0,05).

IV. BAN LUAN
4.1. Pic diém hinh anh

Thoi gian chyp trung binh 1 BN la 45.44 + 9,18
phut, thei gian chup ngan nhét la 28 phat, dai nhat 1a 78
phut. Thoi gian chup phu thudc chi yéu vao chup cac
xung trwéc gang stre, danh gia cac mat phang cta tim,
céc chudi xung Cine, phu thudc vao do nin thd cia BN.

V&i phan mém tich hop sén trong may, chirc néng
tam thu théat trai gdm co6 phan suét tbng mau (EF), thé
tich cudi tam thu (ESV), thé tich that trai cudi tam trwong
(EDV), két qua trung binh 1a EF: 45.06£15.66%. Trén
siéu am tim, EF: 44.22+ 11,19%. So sanh v&i siéu am
tim sw khac biét khéng co6 y nghia théng ké. Nghién ctru
cla chung toi twong tw nghién ctru clia Lé Thi Thay Lién
[7] EF: 48.95+18.55%, tuy nhién th&p hon so véi mot sb
tac gid nwéde ngoai. Nghién clru clia Christopher Klein
[4], EF trung binh la 59.9 £ 9%, trong nhdm hep mach
vanh EF trung binh la 57 + 10%, trong nhém khéng hep
mach vanh 1a 61 £ 7%. Hién nay, do CNTTTT trén CHT
dwoc coi la tiéu chan quy chiéu.

Hinh &nh twéi mau thu dwoc trén CHT cé dwoc do
két hop chudi xung twdi mau khi nghi va twéi mau trong
pha géng strc v&i Adenosine liéu 140 pg/kg/phut kéo dai
trong 3 phat. Chang t6i thye hién twdi mau gang sirc
v&i Adenosine trong ca 36 bénh nhan va khoéng co bién
chirng nao I6n dwoc ghi nhan khi truyén thubc. Diéu
nay la do chung t6i da lwa chon bénh nhan mét cach
can than, khéng c6 chdng chi dinh, giai thich bénh nhan
trwdc khi lam nghiém phap, ky thuat dam bao tét. Cac
nghién ctru khac ciing nhan thdy su an toan trong ky
thuat gang strc véi Adenosine. Nghién ciru ctia Lé thi
Thuy Lién nam 2011 [7], thwe hién trén 35 BN s dung

géng strc voi Adenosine khéng co trudng hop tai bién
nang nao trong qua trinh chup. Nam 2010, Theodoros [8]
da nghién ctru 98 BN c6 gang strc véi Adenosine trong
chan doan bénh mach vanh véi liéu tiéu chuan 1a 140 pg/
kg/phut, két luan vé vai trd Adenosine trong ky thuat twdi
mau dé& chan doan bénh mach vanh 1a an toan va co thé
ap dung réng rai. Diéu nay cling cé thé ly giai do thoi gian
ban hdy cta thubc rat ngan chi 4-10 gidy, ngirng thubc
hét tac dung sau 30 gidy nén cac triéu chirng thudng
thoang qua. Chinh vi vay day 1a chat dwoc str dung phd
bién dé& danh gia twdi mau géng strc trén CHT.

Panh gia tinh trang gidm twédi mau cla tivng nhanh
mach vanh, chung toi théy nhanh mach c¢o tinh trang
gidm twéi mau nhiéu nhéat 1a DM lién that trudc chiém
66,7%, DM vanh phai va BM mi cé tinh trang giam twéi
mau twong tw nhau (33,3%). Diéu nay phu hop véi da
sb cac nghién ctru.

4.2. Gia tri chan doan

Trong nghién clru, chung téi thdy do nhay, d6 dac
hiéu, gia tri dw bao dwong tinh, gia tri dw bao am tinh
lan lwotla 93,3%, 83,3%, 96,6% va 71,4%. Nghién ctu
clia chung téi vé vai trod ctia chudi xung twdi mau twong
tw ctia Lé thi Thay Lién nam 2011 [7] khi chon nguwéng
hep mach vanh c6 y nghia la = 50% thi d6 nhay, d6 dac
hiéu, gia tri dw bdo dwong tinh va am tinh 1an lwot |a
Se: 100%, Sp: 80%, PPV: 94,4 %, NPV: 100%.

So sanh v&i nghién ctru da trung tdm CE- MARC
do Greenwood [9] nam 2009 thwc hién trén 750 BN
danh gia (rng dung lam sang ctia CHT trong bénh mach
vanh, d6 nhay la 90%, trong khi d6 PPV chi cé 60%,
NPV va Se cua ky thuat twdi mau co tim 1én dén 100%,
Sp 93%, NPV 71%. Trong khi PPV clia pha ngdm thuéc
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muén 1a 79%, Se gidm xudng con 55%. Tuy nhién khi
phédi hop 3 yéu t6 chan doan Se ting lén 100%. Nhw
vay twdi mau géng strc véi Adenosine duwoc coi nhu ky
thuat don doc chinh xac nhét trong CHT tim. Nghién
ctu da trung tdm cla tac gid Michele Hamon nam
2010 [10] tir 263 tai liéu trich dan cé 26 tai liéu chuén
dwoc lwa chon, véi cac thubc géng strc st dung 1a
Adenosine, Dipirydamole va nicorandil, phan Ién danh
gia twdi mau dwa trén phwong phap nhin va ban dinh
lwong; ngwdng hep mach vanh cé y nghia >50% thi
chudi xung twéi mau c6 dé nhay chung la 89% (tw 88 -
91%) d0 dac hiéu 80% (78 - 83%).

Két qua & cac bang 3.2, 3.3, 3.4 cho thdy cé méi
lién quan c6 y nghia théng ké gitra tinh trang twéi mau
co tim trén CHT géng strc s dung Adenosine v&i cac
murc dd hep nhanh BM lién that treoc va PMV phai va
DM mi (p<0,05). Khi xét riéng tlrng nhanh mach vanh &
cac mirc dd hep khac nhau, chung t6i nhan thay déi voi
DM lién that trwdc trong 24 bénh nhan gidm twdi mau
thi c6 dén 23 bénh nhan cé mirc dd hep >70%, con dbi
v&i DM vanh phai trong 12 bénh nhan cé giam twéi mau

Vi du minh hoa:

c6 11 bénh nhan hep mach vanh > 70%. Béi véi nhanh
DM mii két qua twong tw véi DM vanh phai.

Cac bang nay ciing cho thdy cé s lién quan kha
ré nét gilha hinh anh twdi mau binh thwong va khéng
c6 tinh trang hep mach vanh. Béi véi DM lién that truéc
trong 9 bénh nhan khong c6 hep mach vanh thi ca 9
bénh nhan twéi mau binh thwong. Déi véi DMV phai,
két qua cling twong tw trong sé 18 bénh nhan c6 chup
mach vanh binh thwérng ca 18 BN déu co két qua twdi
mau binh thuwong. Ddi véi nhanh DM md, trong sé 22
bénh nhan khéng hep BMV, c6 21 trvong hop twédi mau
binh thwong.

V. KET LUAN

Chup CHT tim v&i chubi xung twéi mau géng
strc ¢6 nhiéu wu diém va gia tri chan doan cao trong
BTTMCB. Pay la bién phap chdn doan khéng xam
nhéap, cé dé chinh xac cao trong danh gia bénh DMV,
danh gia dwoc tinh séng con co tim, d&c diém vé van
doéng thanh, chirc nang théat tir d6 tién lwong bénh nhan
phuc vu diéu tri chinh xac.

Hinh: Minh hoa hinh anh giam twéi mau

BN ni¥, 67 tudi, gidm tudi méu trong thi gdng strc (hang trén), tuéi mau binh thuong trong thi nghi (hang dui) thanh
truée va truée véch tuong ting viing cdp méau cua LAD. Két qua chup DMV can quang tac LAD1 (ma hé so: 120/1299).
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TOM TAT

Muc dich: Mé ta tén thuong bénh tim thiéu mau cuc bo trén céng huéng tir va déanh gia gia tri cia MRI so voi

chup déng mach vanh (BMV) can quang.

Phwong phdp: 36 bénh nhan (65,53 + 10,48 tudi, 25 nam) nghi ngo BTTMCB duoc chup céng huéng ttr (CHT)

tim bang méay 1.5 Tesla danh gié tim vé hinh thai, chirc ndng, thoi gian chup. Tudi méu géng strc véi Adenosin
6mg/2ml, truyén 140 mcg/kg/phut va thube can ttr Gadonilium, chup thi STRESS, REST va ngdm thubc muédn tir dé
danh gia dé nhay, d6 dédc hiéu so véi chup DMV cén quang (hep c6 y nghia > 50%).

Két qua: Thoi gian chup trung binh/ BN la: 45,44+ 9,18 phat, EF trung binh: 45,06+ 15,66%, gidm van déng
thanh tim 44,4%, vé dong 27,8%. D6 nhay, dé didc hiéu, gia tri dw béo ctia chudi xung twéi méu dwa trén BN cao
lan Iwot 93,3%; 83,3%; 96,6%; gia tri dw bao duong tinh trung binh 71,4%. Cé méi lién quan cé y nghia théng ké (p
< 0.01) gita tinh trang khiém khuyét twéi mau véi cac mirc d6 hep mach vanh tuong (ng tirng nhénh mach vanh
LAD, RCA, LCx.

Két luan: Chup CHT tim chudi xung tuéi méu véi Adenosine mang dén mét phuong phap méi chédn doan chinh
Xxac co do nhay, do dac hiéu cao trong BTTMCB.

Twr khoa: Cong hudng tor tim, bénh ly mach vanh.
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