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Initial evaluation of cardiac magnetic resonance
in for diagnosis of Fallot tetralogy
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SUMMARY

Purposes: To apply cardiac magnetic resonance (CMR) for
diagnosis preoperative Tetralogy of Fallot patients and to compare
the findings on echocardiography with CMR.

Methods and materials: 32 patients were included in a
prospective study during the interval from June 2008 to August
2009 at Bach Mai hospital. Both echocardiography and CMR had
been perrformed to evaluate the variables: Ejection Fraction (EF),
the right ventricular outflow tract, main pulmonary artery (MPA),
left and right pulmonary artery (LPA & RPA), major aortopulmonary
collateral arteries (MAPCASs)... The correlation between the
findings on CMR and echocardiography was compared by using
Pearson statistics.

Results: 32 patients (14 males) with average age was 19.94
+ 8.20 (range: 8 -53) y. 0. 100% success CMR with average time:
80.93 + 50.41 minutes. There was a close correlation between the
findings on CMR and on echocardiography with Kappa statistics r
=0.63-0.70 (p < 0.05). CMR detect more MAPCAs and additional
anomalies than echocardiography.

Conclusions: The results of our study indicate the usefulness
of CMR for evaluation pre-operative patients with Tetralogy of
Fallot. CMR has more advantages than echocardiography for
detection MAPCAs and additional anomalies

Key words: Tetralogy of Fallot; Cardiac magnetic resonance
imaging -CMR; Echocardiography.

*Khoa Chan dodn hinh anh -
Bénh vién Bach Mai
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I. DAT VAN BPE

T chirng Fallot (Tetralogy of Fallot) la mét bénh
tim bam sinh c6 tim thwéng gép & nwéc ta ciing nhw
trén thé gioi. Ti 1& bénh chiém khoang 10% trong tat
ca cac bénh tim bam sinh [4], [7]. Bénh chiém ti &
0,4 -0,8/1000 tré so sinh va ti 1é gap ngudi lén khoang
45/100.000 [5].

Tw trwdc dén nay, chan doan bénh ti chirng Fallot
dwa vao tién st, kham lam sang, Xquang phéi thwdrng
quy va dién tam dd. Bé chan doan xac dinh phai duwa
vao siéu am tim va thong tim, chup budng tim. Théng
tim mac du dwoc coi la tiéu chuan vang nhwng lai la
phwong phap tham kham xam nhap, chdy mau va co
nguy co tai bién va khong dé thwc hién & tré nhd [1].
Siéu am tim la phwong phap tham kham khéng xam
nhap va thuong dwoc lwa chon dau tién. Tuy nhién,
phwong phap thdm kham nay lai phu thudc vao cira sb
siéu am, han ché danh gia cac mach mau trong 16ng
nguc. Chup cong huéng tir (CHT) tim cé wu thé hon
hé&n hai phuong phap thdm kham trén. Pay la phwong
phap chan doan hinh anh khéng gay chiéu xa, co
trwdng khao sat rong, cé kha nang tai tao hinh anh da
binh dién va cho phép tai tao hinh anh khong gian 3
chiéu véi thudc dbi quang tir. Do doé, né cho phép danh
gia cac cu truc sau trong Idng ngwc nhw déng mach
phdi va cac nhanh [3], [6]. Chung toi tién hanh nghién
clu nay v&i muc tiéu: Ap dung ki thuét CHT tim trong
chén doén tr chimg Fallot va so sénh két qua siéu am
tim v&i CHT tim.

Il. DOI TVONG VA PHUWONG PHAP NGHIEN CUPU

- Nghién ctru tién ctru v&i 32 BN tir 8 dén 53 tudi
da dwoc chup CHT tim tai khoa Chan doan hinh anh —
Bénh vién Bach Mai tir thang 6/2008 dén thang 8/2009.
T4t ca cac BN déu dwoc lam siéu am tim trude khi tién
hanh CHT tt tim.

- Chup CHT tim v&i may Magnetom Avanto 1.5
Tesla (Siemens-Drc), st dung coil toan than véi 6 kénh
thu tin hiéu.

- Chuén bj BN:

+ Gidi thich cho BN va nguwoi than (néu BN la tré
em) gitp tranh nhirng lo 1&ng khong can thiét c6 thé anh

hwéng téi chat lwong hinh anh. Gay ngl cho tré nhé
(néu can thiét).

+ Loai bd cac vat liéu kim loai: dién thoai di dong,
ddng hd, cap téc...

+ M3c dién cwc vao thanh ngwc trwdc clia BN va
theo dai tin hiéu dién tam dd, bat dau chup néu tin hiéu
dién tam do tét, 6n dinh.

- Quy trinh chyp CHT tim:

+ Dinh vi nhiéu mat phang: 3 theo ba mat phang
ngang (axial), d*ng ngang (coronal) va d&ng doc
(sagital), 4 budng, 2 budng, truc ngan, dwong ra that
phai va that trai... véi chudi xung True FISH (T2W).

+ Danh gia hinh thai: chudi xung HASTE “black-
blood” (T1W) v&i d6 day I6p cat 10mm theo mét phang
ngang (axial) va dirng ngang (coronal) t*r cung BMC
dén vom hoanh.

+ Chup mét chudi xung Cine 2 chiéu true FISH: 4
budng, 2 budng, dwéng ra that trai, duwdng ra that phai.

+ Chup nhiéu chudi xung Cine 2 chiéu true FISH
truc ngan t& nén t&i mém tim (toan bo that trai) dé danh
gia chirc nang théat trai.

+ Chup chubdi xung mach mau true FISH Whole
heart 3D, tai tao MIP dé& danh gia vi tri xuét phat va
dwdng di cia dong mach vanh.

+ Chup chudi xung mach mau 3 chiéu cé tiém
thubc ddi quang tir Gadopentenate dimeglumine (Gd-
DTPA) (Magnevist, Schering, Berlin, Gemany) v&i liéu
0,1mmol/kg can ndng bom tinh mach véi téc d6 2 -3ml/
giay bang bom tiém dién (Spectris, Medrad). Tién hanh
thu tin hiéu lién tuc ngay khi c6 téng tin hiéu ctia thubc
ddi quang tir bang chudi xung Fast 3D GRE, I&p méng
0,6mm va tai tao MIP va VRT, dé& danh gia dong hoc
clia mau (thubc déi quang tr) qua cac budng tim va cac
mach mau I&én (BMC va BMP).

. KET QUA
3.1. Dac diém BN

- 32 BN t& chirng Fallot dwgre chyp CHT tim, 14 nam
(43,8%), tudi trung binh 19,94 + 8,20 tudi; (8 - 53 tudi).

- Cac triéu chirng Idm sang chinh: 32 BN (100%)
c6 tim tr nhe dén nang, 17 BN (63,1%) c6 ngén tay dui
tréng, 27 BN (84,4%) co tiéng thdi tam thu.

DIEN QUANG VIET NAM S5 05-01/2012

25



NGHIEN CUU KHOA HOC

- Xét nghiém cong thirc mau: sé lwong héng cau
trung binh (T/): 7,68 + 2,12 (3,38 — 11,48), Hb (g/l):
195,68 + 33,83 (102 — 241); Hct (%): 59,61 + 10,68
(29,4 -72,6).

- 20 BN (62,5%) c6 tim hinh hia trén XQ phéi
thang.

- 30 BN (93,75%) c6 truc phai va 16 BN (50%) c6

day that phai trén dién tam db.

3.2. Ap dung ki thuat CHT tim trong chan doan
tr chirng Fallot

- Thoi gian chyp CHT tim trung binh 80,93 +
50,41 phut (43 - 248 phut).

- 28 (87,6%) BN chup thanh céng chudi xung
Whole-heart 3D, danh gia déng mach vanh.

- 28 (87,6%) BN chup thanh céng chudi xung

mach mau.

3.3. So sanh két qua siéu am tim v&i CHT tim trong chan doan t&r chirng Fallot
Béang 1. Twong quan dic diém giai phau Fallot 4 trén siéu am tim véi CHT tim

Siéu am tim CHT tim r
X+SD Max Min XxSD Max Min
TLT (mm) 18,62 + 4,11 11 25 18,05 + 4,64 8 28 0,69
BMC léch phai (%) 48,64 +4,68 30 50 52,75+ 9,42 40 85 0,63
Day thanh trweéc TP (mm) 11,5 + 3,62 8 18 12,99 + 3,25 9 25 0,73

Bang 2. Twong quan chirc nang tdm thu TT trén siéu am tim véi CHT tim

Siéu am tim CHT tim r
X+SD Max Min X£SD Max Min
EFTT 67,51 + 8,94 49 85,1 59,34 £ 8,67 31,2 71,7 0,65

Bang 3. Twong quan giira kich thwéc thdan DMP va hai nhdanh chinh trén siéu am tim véi CHT tim

Siéu am tim CHT tim r
X+SD Max Min X+SD Max Min

Than BMP 15,24 + 4,36 9 25,2 15,4 + 5,01 2 24 0,70
DMP phai 10,48 £ 3,14 4 16,5 11,65 + 3,61 4 20 0,65
DMP trai 10,95 £ 4,59 5 27,4 13,67 £5,5 4 31 0,79

Béang 4. So sdanh vong ndi cha phéi phat hién dworc trén siéu 4m tim véi CHT tim: r = 0,45 (p < 0,05)

CHT tim Téng
Khéng Cé
Khéng 26 4 30
Siéu am tim
Cé 0 2 2
Téng 26 6 32

CHT tim danh gia c6 6 BN Fallot 4 c6 vong ndi chl phdi, siéu am tim chi danh gia c6 2 BN ¢c6 vong néi chi phdi.
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MAPCA P

“MAPCA TRAI

Hinh 1. BN nam, 16 tudi c¢é hiéu vong néi chu phéi phéi va tréi, dac biét co
mét vong ndi chii phéi I6n bén phai trén anh chup CHT mach méu c6 tiém
thuéc déi quang tir téi tao MIP trén méat phang coronal (a) va sagital (b)

Béang 5. So sédnh cdc di tat bAm sinh phéi hop phat hién trén siéu am tim véi CHT tim r = 0,47 (p < 0,05)

CHT tim Téng
Khéng Co
Khong 21 9 30
Siéu am tim
Co 1 1 2
Tong 22 10 32

CHT tim danh gia c6 10 BN (31%) c6 di tat bdm
sinh phdi hop trong khi d6 siéu am chi danh gia co6 2
BN (6,2%). C4c di tat bAm sinh phdi hop phat hién trén
CHT tim: 3 BN (9,3%) c6é DMC quay phai, 2 BN (6,2%)
c6 van DMP hai 1a; 1 BN (3,1%) c6 mét DM vanh phai; 1
BN (3,1%) con dng BM; 1 BN (3,1%) c6 TMCT trai; 1 BN
(3,1%) cé hé chi va 1 BN (3,1%) c¢6 van BMC hai 1.

IV. BAN LUAN

V& mét ki thuat chup CHT, 32 BN (100%) thuc
hién thanh céng ki thuat chyp CHT tim. Trong do 28
BN (87,6%) thwc hién thanh cong ki thuat Whole-heart
3D dé danh gia gbc xuét phat ciia DM vanh. 4 BN
(12,4%) that bai vi nhip tim BN loan nhip. Thu nhan tin
hiéu trong chudi xung mach vanh Whole-heart 3D phu
thudc rat nhiéu vao nhip tim déu hay khéng, nhip khéng
qué nhanh (khéng qua 100ck/ph) va nhip thé déu én
dinh. CHT tim ¢6 wu thé hon siéu am tim trong danh

gia 16 xuét phat cia DM vanh, day ciing la mét wu diém
quan trong bdi vi trong trudng hop cé bat thudng xuét
phat cia DM vanh phai chay truéc DM phéi thi viéc
ph&u thuat stra chira toan bd sé& gap kho khan, viéc biét
trwdc bién thé giadi phau nay giup phau thuat vién co
thé dinh huéng trwdc dwong di cho cude phau thuét.
Vi chudi xung chup mach mau, 4 BN (12,4%) khéng
tién hanh dwoc vi BN khong c6 didu kién mua thudc dbi
quang tlr chi khong phai do that bai vé mat ki thuat.
Thoi gian chup CHT tim trung binh trong nghién ctru la
80,93 + 50,41phut (43-248 phut). Thoi gian chup CHT
tim trung binh twong dbi dai do day la ki thuat cao lan
dau tién ng dung tai khoa Chan doan hinh anh - Bénh
vién Bach Mai nén chung t6i chwa cé nhiéu kinh nghiém
trong nhirng ca dau tién, nhiéu nhat t&i 248 phut. Tuy
nhién, day cling la mét trong nhirng kho khan hién nay
cua ki thuat chup CHT tim. 100% BN déu hop tac tot
va khong ghi nhan dwoc bat thwong vé nhip tim hay réi
loan nhip thé trong qua trinh chup CHT tim. C6 thé thay,
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mac du th&i gian chyp CHT tim nhin chung kéo dai trén
mot gi nhuwng BN khéng gay anh hwéng dén nhip tim
va hay nhip thé ctia BN. Mat khac, da s BN ti chirng
Fallot trong nhém nghién ctru la tré em va thanh nién,
chup CHT tim khéng gay liéu chiéu xa tia X nhw cac
phwong phap tham kham khac, chang han chup cét Iép
vi tinh da day hay théng tim/chup budng tim.

CHT twr cho phép danh gia mét cach khach quan
va day di cac déc diém giai phau cla t& chirng Fallot.
Chung t6i xac dinh kich thwéc 16 TLT va mirc d6 1éch

TEHs T Tk
Fakal
el wdn o, F, 1A

phdi ctia DMC trén cac lat ngang va dl*ng ngang
(coronal) theo truc clia tim (song song vé&i vach lién
that). Kich thwéc 16 TLT vi tri quanh mang trung binh
kha réng la 18,05 £ 4,64 mm va BDMC |éch phai 52,75
+9,42%. Khi tién hanh so sanh két qua siéu am tim véi
két qua trén CHT tim cho thay kich thwéc TLT va mirc
do léch phai cia DPMC c6 su twong quan kha chat ché
voir=0,69 var=0,63. Twong quan v&i dé day thanh
that phai do trén siéu am tim chat ché véi r = 0,73 so
v&i CHT tim.

TEdE THITHR
Fikil
e s F 13

Hinh 2. BN ni¥, 19 tudi, TLT phdn quanh mang, DMC cudi ngwa 40%
trén véch lién thét va phi dai co thanh TP

CHT tim dwoc coi 1a tiéu chuén vang dé danh gia
thé tich chirc n&ng tam thu théat trai. EF trung binh cla
that trai do trén CHT tim 1a 59,34 + 8,67%. Két qua do
trén siéu am tim c6 twong quan chét ché véi két qua
trung binh do trén CHT tim v&i r = 0,75. Nguyén ly do
chirc ndng tdm thu (EF) thét trai trén siéu am va CHT
tim nhin chung déu dwa trén phwong phap Simpson.
Tuy nhién, siéu am tim thwong danh gia trén hai binh
dién 1a 2 budng va 4 budng, mac du hién nay ciing cho
phép do trén 3 binh dién. CHT tim dwgc xem nhuw lwa
chon hang dau dé danh gia chirc nang tam thu va thé
tich that trai. B&i vi nd cé kha nang do dac trén 3 binh
dién, nhat la v&i cac trudng hop budng that khong can
ddi, déng thai lai cho trdng nhin tét hon han siéu am
tim. M6t wu diém niva clia CHT tim 1a cho phép danh gia
chirc nang tam thu that phai trwdc phau thuat voi gia
tri trung binh trong nghién ctru cda chung téi la 60,23
+ 11,32% (46 — 74,6%). Chirc nang tam thu that phai
trung binh trong nhém nghién ctru trong gi¢i han binh

thwong. Nhw vay, ngoai khad nang cho phép danh gia
chi tiét hinh thai gidi phau that phai, CHT tim ciing cung
cép théng tin vé chirc nang tm thu that phai kha chinh
xac. Pay ciing 1a mot yéu té giup theo déi va danh gia
BN tt& chirng Fallot sau mé stra toan bd cé hay khong
c6 suy that phai. Tham chi ngay ca véi siéu am qua
thwe quan, viéc tiép can danh gia chirc nang tdm thu
that phai ciing gap nhiéu khé khdn ma CHT tim khong
gap phai.

Két qua nghién clru cla chang téi cho thdy DK
trung binh ctia than DPMP, DPMP phai va PMP trai do trén
CHT tim lan lwot 1a 15,4 + 5,01mm; 11,65 + 3,61mm;
13,57 + 5,5mm. Két qua cla chung t6i thdp hon két
qué cla tac gia Kritvikrom Durongpisitkul [2] 1an lwot &
20,2 + 8,2 mm; 17,0 £ 7,1Amm; 16,7 + 6,9 mm. Thong
thuwong, voi cac chudi xung CHT tiéu chudn nhw Spin
Echo (SE) va Gradient Echo Cine c¢é thé thu dwoc hinh
anh than va hai nhanh DMP nhwng thoi gian thu tin
hiéu lai kéo dai. Chup CHT mach mau 3 chiéu cé tiém
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thuéc ddi quang tir hay CHT mach mau lai [& mot ki
thuat nhanh cho phép danh gia chinh xac cac nhanh
mach I&n. Theo tac giad Kritvikrom Durongpisitkul [2] thi

kich thwée than va 2 nhanh BMP do trén CHT mach
mau cé twong quan chat ché (r = 0,76 — 0,84) v&i tiéu
chuén vang la chup mach phéi.

Hinh 3. BN ni#, 17 tudi; Chudi xung chup mach méau déng hoc thay thubc dbi quang ttr trong hai budng that va
cac mach mau Ién theo thoi gian thuce, tuong tw chup budng tim; than va nhanh tréi DMP, nhénh phai nhé, tudi
mau kém hon bén trai. PMC quay phai. Hep dwong ra thét phai (mdi tén).

Theo két qua CHT tim, 6 BN (18,75%) c6 vong nbi
cht phéi véi sé lwong trung binh 1a 4,57 + 1,51. Theo
tac gia Kritvikrom Durongpisitkul [2] thi CHT tim c6 kha
nang phat hién cac vong ndi cha phdi tét hon chup
mach mau, véi hé sb twong quan kha thap 1a 0,39. Béi
vi CHT tim ¢6 trwdng tham kham rdng hon, cho phép
danh gia twong quan cac cau trdc giai phau. Tham chi
CHT mach mau con cho phép phat hién cac vong néi
cht phéi nhé tét hon la chup mach mau. Nhw vay, CHT
tim c6 gia tri twong tw thadm chi tét hon chup mach mau
trong xac dinh cac vong ndi chd phdi. Truéng tham
kham ctia CHT tim réng hon nhiéu so v&i siéu am tim
gitp phat hién tbt cac vong ndi cha phéi, dac biét 1a trén
chudi xung CHT mach mau 3 chiéu c6 tiém thubc dbi
quang ttr. B&i vi chudi xung nay cho phép tham kham
trén ca 3 binh dién, déng thdi cé thé tai tao anh thé tich
3 chiéu VRT, gitp bac si lam sang co cai nhin téng thé
vé cac vong ndi, tién lwong cudc md va can thiép nuat
tac cac vong ndi qua duwdng ndi mach sau phau thuat.
Khi so sanh kha nang phat hién cac vong ndi chi phdi
trén siéu am tim so v&i CHT tim, ching t6i thay hé sb
twong quan chila 0,45. CHT tim danh gia 6 BN c6 vong
ndi cht phdi, trong khi siéu &m tim chi danh gia c6 2 BN.
Kha nang phat hién vong néi chd phdi trén siéu am tim
¢6 twong quan vira song khong chat ché so véi CHT
tim. Két qua nghién ctru cho thdy c6 10 BN ( 31,25%)
c6 1 mot dj tat phéi hop trén CHT tim. Tuy nhién, ti l1&

gép céc di tat bAm sinh phéi hop trén CHT trong nhém
nghiéu ctru con thap hon ti 1é thuwdng gap trong y van
la 25% [3], [7], cb I€ la do nhdm nghién ctru clia ching
t6i con it. Khi so sanh kha nang phat hién cac dij tat bam
sinh phdi hop trén siéu am tim vé&i CHT, chuing t6i nhan
thay c6 sw twong quan vira véir = 0,47 (p < 0,05). CHT
cho cai nhin téng thé gidi phau cua tim va 16ng nguc.
Dodng thdi CHT tim 1a phuong phap thdm kham khach
quan, cho phép cé thoi gian phan tich ki hon cac hinh
anh thu dwoc.

V. KET LUAN

- Ki thuat chyp CHT tim trong chan doan t& chirng
Fallot la phuwong phap tham kham khong xam nhap,
khong chiu liéu tia X, cé kh& nang ng dung rong rai
trong thwc hanh |am sang thay thé chup budng tim
trong chan doan t&r chirng Fallot.

- CHT tim va siéu am tim c6 twong quan chat ché
(r =0,63 dén r =0,79) trong danh gia cac kich thuéc
trong Fallot 4: 16 TLT, mirc dd léch phai cia PMC,
chirc nang tam thu thét trai, kich thwé'c DM phdi. CHT
c6 wu thé hon siéu am tim trong phat hién cac vong
ndi ch phai, cac di tat bAm sinh phéi hop, danh gia
duoc thém chirc nang tam thu that phai, danh gia 16
xuét phat va vi tri clia dong mach vanh. Piéu nay co6
y nghta trong viéc dé ra chién lwoc diéu trj tbi wu cho
BN t&r chrng Fallot.

DIEN QUANG VIET NAM S5 05-01/2012

29



NGHIEN cU'U KHOA HOC

TAI LIEU THAM KHAO

1. J.Bogaert et al (2005), “Clinical Cardiac MRI”.

2. Kritvikrom Durongpisitkul et al (2008), “Pre-
Operative Evaluation with Magnetic Resonance
Imaging in Tetralogy of Fallot and Pulmonary Atresia
with Ventricular Septal Defect”, J Med Assoc Thai Vol.
91 No. 3 2008.

3. M. Ines Boechat et al (2005), “Cardiac MR
Imaging and MR Angiography for Assessment of
Complex Tetralogy of Fallot and Pulmonary Atresia”,
Radiographics, 25:1535-1546.

4. Mark Spektor et al.
eMedicine/ Cardiovascular.

5. Philippe F (1994), Tétralogie de Fallot. In:
Cardiologie. ELLIPSES/ AUPELF, pp. 416-420.

6. Sueblingvong V (1990). “Limitations in 2D color

“Tetralogy of Fallot’.

Doppler echocardiography in the diagnosis of congenital
heart disease”. J Med Assoc Thai 73 (3): 157-161.

7. Van Ardell G, Maharaj G et al (2000), “What
is the optimal age of tetralogy of Fallot?”, Circulation,
102(19), pp.123-129.

TOM TAT

Muc tiéu: Ap dung CHT tim trong chan doan tir chuing Fallot va so sénh két qua siéu 4m tim véi CHT tim.

Phwong phép: Nghién ctru tién ctru véi 32 BN trong thoi gian tir thang 6 ndm 2008 dén théang 8 ném 2009. Téat
cé cac BN déu duoc lam siéu 4m tim va chup CHT tim dé danh gié céac théng sé: phan sé téng méu (EF), dwong ra
thét phai, DPMP, BPMP phai va tréi, céc vong ndi chii phéi...So sanh tuong quan giita cac théng sé trén CHT tim va

siéu &m tim, str dung test Pearson.

Két qua: 32 BN (14 nam) véi tudi trung binh 19,94 + 8,20 (8-53). 100% BN chup CHT thanh céng véi thoi
gian chup trung binh: 80,93 + 50,41 phut. Cé twong quan tuong déi chét ché giira cac théng sé trén siéu 4m tim
v6i CHT tim, véi hé sé tvong quan Kappa r = 0,63 — 0,70 (p < 0,05). CHT tim phét hién cac vong néi chi phéi va

céc béat thuong phdi hop tét hon siéu 4m tim.

Két luan: Nghién ctru cho théy hiéu qué cda chup CHT tim dénh gia BN tir ching Fallot triéc phdu thuat. CHT
tim c6 wu thé hon siéu &m tim phat hién céc vong ndi chii phéi va céc bét thuong bdm sinh phéi hop

Twr khoa: T ching Fallot, CHT tim, siéu éam tim.

NGU Ol THAM BINH: PGS. Vii Long

30

DIEN QUANG VIET NAM S5 05-01/2012





