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Assessment of left ventricular dyssynchrony by
SPECT myocardial perfusion imaging in post
myocardial infartion patients
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SUMMARY Objective: to evaluate left ventricular synchrony parameters using
gated myocardial perfusion single photon emission computed tomography
(GSPECT) in post myocardial infarction (MI) patients.

Subject and methods: a cross - sectional study was conducted on 34

subjects without cardiovascular disease and 104 post-MI patients.

Results: left ventricular dyssynchrony parameters including PSD and
HBW were 48.7 = 19.49 and 154.95 + 71.97 in post-MI group compared to
17.5 + 7.24 and 53.9 + 15.14 respectively in control group (p<0.01). 77% and
81% of post-MI patients had increased PSD and HBW with left ventricular
dyssynchrony. PSD and HBW has increased significantly in post-MI patients
with NYHA TII-V, low EF compared to NYHA I-II patient group without left

ventricular dysfunction.

Conclusion: left ventricular dyssynchrony parameters were commonly
detected by gated SPECT in post-MI patients. PSD and HBW increased
significantly in post-MI patients and had relationships to NYHA and left
ventricular dysfunction.

Keyword: myocardial perfusion imaging, lefi ventricular dyssynchrony,

myocardial infarction.
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I. DAT VAN BE

Tinh trang réi loan déng bo thét trai 1a mot trong
nhirng hau qua cla bénh déng mach vanh, dac biét
sau nhéi mau co tim (NMCT). Arnold (2010) va cong
sy nghién rdi loan ddng b théat trai & bénh nhan sau
NMCT sém cho thay cé t&i 56 % va 61% bénh nhan
c6 rdi loan ddng bod that trai dwa trén danh gia bang
siéu am Doppler md [3]. R&i loan ddng bd thét trai co
lién quan t&i tinh trang suy tim va lam ting bién cb tim
mach ciling nhuw ty 1& chét & bénh nhan sau NMCT.
Nghién ctru clia Pazhenkottil (2011) theo doi trén 197
bénh nhan sau NMCT cho thay ty 1& bién cb tim mach
& nhém réi loan ddng bo théat trai cao hon rd rét so voi
nhom BN khéng réi loan ddng bo that trai (62,9 % so voi
24,7%) va cho rang réi loan déng bo thét trai 1a 1 trong
3 yéu tb doc lap dy doan cac bién cb tim mach & bénh
nhan saua NMCT [5].

Hién nay, c6 nhiéu phwong phap danh gia réi loan
ddng b thét trai nhuw dién tam do, siéu am Doppler mo
co tim, siéu &m 3D ... Xa hinh SPECT twéi méau co tim
da dwoc wng dung tw nhiéu thap ky qua trong phat hién
thiéu mau co tim tén dw, phan biét co tim déng mién
va seo co tim sau NMCT. Gan day, nhd nhiing tién bo
trong thu nhan hinh anh va phat trién phan mém, mot sb
nghién clru trén thé gi¢i da st dung SPECT twdi mau co
tim nhw mét cong cu danh gia tinh trang réi loan déng bo
co hoc théat trai va cho day la phwong phap kha chinh xac
va khach quan so véi siéu am va dién tim ... trong chan
doan tinh trang réi loan ddng bo that trai. O’ Viét nam,
mac du da c6 mét sb nghién ciru vé danh gia rdi loan vé
ddng bo thét trai béng siéu am cling nhw cac nghién cliru
vé xa hinh SPECT twéi mau co tim trong chin doan va
tién lwgng bénh nhan sau NMCT. Tuy nhién, viéc nghién
ctu danh gia rdi loan déng bd that trai badng xa hinh
SPECT twéi mau co tim con kha méi mé va chwa duwoc
nghién cru nhiéu & Viét Nam. Vi vay, ching t6i tién hanh
dé tai Nghién ctru tinh trang réi loan déng bé thét tréi
bang xa hinh SPECT & bénh nhan sau nhdi mau co tim
nhdm buwéc dau déi chiéu mot sb thong sé rdi loan déng
b6 & bénh nhan sau NMCT véi nguwdi khoé manh, khéng
mac bénh tim mach va nghién ciru ty 1& thay déi cac chi
s6 rbi loan déng bd théat trai vai tinh trang suy tim va rbi
loan chirc nang that trai & BN sau NMCT.

Il. DOl TVQNG VA PHUONG PHAP

1. Doi twong: 140 ddi twong nghién ctvu bao
gdm 106 BN sau NMCT (nhém bénh) va 34 déi twong
l& ngwoi binh thwong, khdng mac cac bénh tim mach
(nhém ching) c6 sy phan b Ikra tudi, gidi tinh twong
tw nhw nhom BN sau NMCT.

Tiéu chuén Iwa chon:
Nhoém bénh nhéan sau NMCT

+ Cac BN sau NMCT cép (theo tiéu chuén ctia T6
chire Y té thé gioi) da qua giai doan cép it nhat 14 ngay,
BN dang trong giai doan hdi phuc.

+ BN dwoc chup xa hinh SPECT theo hwéng dan
cla Hoi tim mach hat nhan Hoa Ky nam 2010.

Nhém ching

+ Khong cé tién st bénh tim mach. Khéng c6 biéu
hién bénh tim mach qua kham lam sang, dién tam do,
siéu am tim.

+ Khéng c6 bang chirng thiéu mau co tim trén
hinh &nh xa hinh twéi mau co tim: diém khuyét xa &
mdi viing < 2; SRS <4; SSS< 4; tng dién khuyét xa
(total perfusion deficit) <5%.

2. Phwong phap

- Nhém chieng: céc dbi twong nhém chirng duwoc
kham xét, xét nghiém thwong quy, ECG va siéu &m tim
... d& loai trtr bénh tim mach. Chup xa hinh SPECT
danh gia twéi mau co tim (loai trlr bénh thiéu mau co
tim thAm I&ng) va tinh toan cac chi sb ddng bo that trai
(PSD, HBW, Peak, HK, HS). Cac gia tri trong gi&i han <
2 SD duwoc coi la binh thuwdng st dung dé déi chiéu véi
céac chi sb do duoc twong (ng & nhém BN sau NMCT.

- Nhém bénh nhdan sau NMCT: danh gia cac dac
diém lam sang, phan dd suy tim theo NYHA, chup xa
hinh SPECT twéi mau co tim danh gia cac chi sé réi
loan déng bd thét trai. Chung téi lay ngudng > + 2SD
cla nhém ching la nguéng réi loan déng bo that trai.
BN sau NMCT dwoc chan doan rdi loan déng bo khi
chi s6 PSD hodc HBW vwot ngwdng +2SD clia nhém
chirng.
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- Chup xa hinh twéi mau co’ tim

+ Phwong tién: hé théng SPECT gamma camera
2 dau (dual head), Infinia cia Hang GE, Hoa ky c6 cac
phan mém x& ly hinh anh va danh gia ddng b théat trai
kém theo tai khoa Y hoc hat nhan, bénh vién TUQD 108.

+ Xa hinh twéi mau co tim véi Tc99m-sestamibi
dwoc chup béng phuong phap Gated SPECT theo qui
trinh va huéng dan cula Hiép héi tim mach hat nhan
Hoa Ky 2010 [6]. Sé lieu dwoc may xt ly bang phan
mém ECTtoolbox tw déng cho ra cac théng sbé co ban
vé tinh trang réi loan déng b that trai gédm PSD, HBW,
Peak, HK, HS.

Hé thdng xt ly xa hinh twéi mau co tim dé danh
gia rbi loan déng bo thét trai 1a phan tich pha [7]. S6
dém phéng xa cao nhét trén hinh anh twéi mau cia
mdi ving co tim theo tirng pha. Chi s6 s6 dém phéng
xa sé thay déi ty 1& thuan véi d6 day co tim & ving

twong tng trc la thay ddi theo sw co va gian cla co
tim. May st dung ham Fourier d& wéc tinh sy bién
ddi do day hay sw co gian cla tirng ving d6 theo chu
ky tim, biéu dién dwéi dang d6 thi hinh sin va tim ra
thoi diém co tim bat dau co bép, goi 1a OMC (onset of
mechanical contraction) (hinh 1). Thanh that trai duwoc
chia thanh hon 600 vung co tim, twong tng c6 600
thoi diém OMC, dwoc biéu di&n thanh dang hinh tron
ma héa mau goi 1a biéu d6 cuc (Phase polar map) voi
tam la mdm tim, phan ngoai vi 1 day tim (hinh 1) [7].
Hé thdng phan mém tw doéng tinh ra théng sé PSD a
thong sd vé do léch chuan thoi gian bat dau co boép cla
hon 600 vung co tim. Binh thwong cac vung co tim co
bép déng bd nén OMC clia chiing gan nhau va c6 phan
bb chuén véi do léch chudn PSD thap. PSD cang lén
chirng t6 OMC clia cac vung co tim cang khac xa nhau,
tap hop cac OMC phan bd khéng chudn, ddng nghia
v&i co tim co bép khéng ddng bo.
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Hinh 1. Phan tich pha v&i biéu dé Phase polar va biéu dé Histogram trong xa hinh twéi mau co tim
c6 gan céng dién tim danh gia réi loan ddng bo that trai trén hé théng SPECT.

Céac thong s6 OMC cla hon 600 ving co tim
cling dwoc biéu dién dwdi dang bidu d& Histogram theo
thoi gian. D& do mirc d6 dao déng clia OMC gitra hon
600 viing, ngudi ta st dung thong s HBW (Histogram

bandwidth) 1a khoang thoi gian ma 95% sé ving co' tim
bat dau co bop hay khoang thoi gian chira 95% sb diém
OMC [8].
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3. Xtr ly sé liéu: céac sb liéu dwoc phan tich bang cac thuat toan thdng ké y hoc trén phdn mém STATA 14.2.
Gia tri p <0,05 duworc coi la sw khac biét c6 y nghia théng ké.

Ill. KET QUA NGHIEN cU’U

Bang 1. Pic diém tudi va gi¢i cia doéi twong nghién clru

Cac dic diemr Nh;’nm=°3h4‘;’“9 Nhém BN sau NMCT (n = 106) p
Gioi Nam 26 (76,5%) 89 (83,9%) > 0,05
N 8 (23,5%) 17 (16,1%)
Tubi trung binh 62,68 £ 6,42 65,41 £ 10,31 > 0,05

Nghién ctru ctia chiing tdi gdm 106 bénh nhan nhém bénh va 34 bénh nhan nhém chirng cé tudi trung binh la
65,4 £10,3 tudi va 62,7 + 6,4 tudi v&i ty 18 nam/ni ctia hai nhém khéng co sw khéc biét cé y nghia thdng ké (p > 0,05).

Bang 2. Mot s6 dic diém & bénh nhan sau nhdi mau co’ tim

Nhém BN sau NMCT
Mot sé dic diém lam sang
S6 lwong (n = 106) Ty 18 (%)
NMCT thanh trwéc 41 38,7 %
NMCT thanh dwoi 44 41,5 %
Vi tri NMCT
NMCT thanh bén 11 10,4 %
NMCT két hop 10 9.4 %
Churc ning that trai > 45% 76 76 %
(EF%)
<45% 30 28,3 %
| 18 17%
Il 56 53%
Phan do NYHA 1] 27 25%
v 5 5%

Ty 1& BN sau NMCT c6 chirc nang that trai gidm chiém 28,3%. Bénh nhan sau NMCT c6 NYHA t 2 tré 1én
chiém 83 %. Ty |& suy tim ndng v&i NYHA Il - IV 14 30,3%. Chi c6 18 BN khéng c6 biéu hién suy tim (NYHA 1) chiém
16,9 %.
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Bang 3. Cac thong sé danh gia réi loan dong bd that trai trén xa hinh twéi mau co tim

. < Bénh nhan sau NMCT Nhoém chirng
Théng so p
(n=106) (n=34)
PSD 48,69 + 19,49 17,51+7,24 <0,01
HBW 154,95 + 71,97 53,97 £ 15,14 <0,01
Peak 140,31 + 33.14 135,56 + 17.36 0,93
HK 28,74 + 20,88 23,06 £ 11,91 0,26
HS 4,21 +1,46 4,13 10,95 0,82

Chi s6 PSD va HBW ctia nhém bénh cao hon 1 rét so véi nhém chirng (p < 0,01). Céac chi sé HK, HS, Peak
clia nhém bénh ciing cao hon nhém ching nhung khac biét khong cé y nghia théng ké (p > 0,05).

Bang 3. Cac théng sé réi loan dong bd that trai trén xa hinh twéi mau co tim

+2SD nhém chirng Nhoém bénh
PSD 31,99 PSD = 31,99 77
HBW 84,25 HBW = 84,25 81
Peak 170,28 Peak =2 170,28 12
HK 46,88 HK = 46,88 15
HS 6,03 HS = 6,03 7

Néu l4y nguwéng cac thong sé +2SD ctia nhédm chirng dwoc coi la nguwéng bat thuweng, nhém bénh nhan sau
NMCT cé ty 1& 77% tang PSD va 81% BN sau NMCT tang HBW.

(r =0.9409, p<0.01)
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Biéu db 1. Lién quan giira PSD vé&i HBW phat hién trén gated SPECT
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C6 su twong quan tuyén tinh thuan va chat gitra
thong sb vé do léch chuan thoi gian bat dau co boép cla
hon 600 vung co tim (PSD) véi khodng thoi gian ma

95% sb vung co tim bt dau co bép hay khoang thoi
gian chtva 95% s6 diém OMC (HBW) trén xa hinh tudi
mau co' tim (r = 0,94; p < 0,01).
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Biéu dd 2. Méi lién quan giira chi s6 danh gia réi loan déng bo that trai va phan dé NYHA. Chi s6 PSD
(biéu @b trai) va HBW (biéu d6 phai) ting v&i phan d NYHA. Chi sé PSD va HBW tang cao rd rét & BN suy tim c6
NYHA dé 3, 4 so v&i nhom BN sau NMCT suy tim NYHA 1-2 (p<0,01).

Bang 4. Réi loan déng bo va chirc nang tam thu that trai

" P EF EF
Thoéng so N N . p*
thap binh thwéong
PSD 63,4 + 17,44 40,5 + 15,39 < 0,01
HBW 205 + 64,85 126,9 + 59,82 < 0,01

*ranksum test

Nhém cé mirc EF thép theo tiéu chudn ctia hoi tim
mach Hoa Ky cé mir¢c PSD, HBW trung binh la 63,4 +
17,44 va 205 + 64,85 cao hon cé y nghia thdng ké so
v@i cac gia tri twong (rng & nhom BN EF% binh thwong
la 40,48 + 15,39 va 126,9 + 59,82 (p < 0,01).

4. BAN LUAN

Nghién clru cGa ching t6i gdm 106 bénh nhan
nhém bénh ¢6 tudi trung binh 1a 65,4 £ 10,3 v&i 83,96%
nam gi&i va 34 bénh nhan nhém chirng c6 tudi trung
binh la 62,7 + 6,4 va 76,47% nam gi&i. Nhw vay, nhom
bénh va nhém chirng khéng cé khac biét vé tubi va gidi
(p>0,05). Ty Ié nay cling phu hgp v&i cac nghién ctru
clia Zafrir (2014) va Pazhenkottil (2011) v&i ty 1€ nam
gi¢i clng twong wng 81% va 79,2%[5],[11]. Suy tim

cling la mot bidu hién thwong gép trong con nhdi mau
cap va co thé kéo dai sau d6 do qua trinh tai cAu tric
that trai, rdi loan ddng bd that trai. Trong nghién clru
clia chung toi da sb cac bénh nhan c6 diém NYHA tw
2 tré lén, trong d6 khodng moét niva bénh nhan cé diém
NYHA 2; % sb bénh nhan c6 diém NYHA 3; 5 bénh
nhan cé NYHA 4 & thoi diém nhap vién.

Mét sé chi s6 duwoc str dung dé danh gia ri loan
ddng bd trén gated SPECT xa hinh twéi mau co tim
(XHTMCT) la PSD, HBW, HK, HS, Peak. Trong d6 hai
chi sb hay dwoc sir dung nhat la PSD va HBW [12].
Bang 2 va 3 cho thdy PSD va HBW clia nhém nhéi mau
co tim la 48, 69 + 19,49 va 154,95 + 71,97 cao hon ro
rét so v&i nhom ching la 17,51 £ 7,4 va 53,97 + 15,14
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(p<0,01). Trén thé gidi, mot sb nghién clru & ngudi
khée manh da tién hanh nham tim ra gi¢i han binh
thworng clia cac chi sé danh gia rdi loan ddng bd bang
XHTMCT. Chung t6i chi dinh st dung nhém chirng la
cac dbi twong co tudi va ty 1& nam giéi cao dé phu hop
twong dwong v&i nhédm bénh. Tir két qua cla nhém
chirng, chang t6i 1dy nguéng > 2SD cta PSD, HBW &
nhém ddi twong khdng mac bénh tim mach nhdm tim
hiéu ty 1& va mirc dd thay ddi cac chi sb bat thwong
cta nhém bénh nhan sau NMCT. Trong nghién ctru cla
chung t6i, tAt ca dbi twong nhém chirng déu khoéng cé
tién st bé&nh tim mach, dién tam dd va siéu am tim binh
thuwong, chup XHTMCT khéng cé bang chivng thiéu
mau co tim (tdng dién tich khuyét xa dwéi 5%, diém
SRS va SSS déu dudi 4, EF > 55%).

Tir két qua ctia nhdm chirng, ching ti lay giéi han
+2SD la nguwdng bat thwong cho nhém bénh. Nhw vay
PSD > 31,99 hoac HBW> 84,25 |3 bat thuwong twong
(ng v&i tinh trang réi loan déng bo that trai trén xa hinh
SPECT. Khi st dung nguwéng chan doan nhw trén, chiing
t6i nhan thay c6 77 % s6 bénh nhan cé PSD > 31,99° va
81 % sé bénh nhan cd HBW > 84,25. Nhw vay ty 16 rdi
loan ddng bo that trai sau nhdi mau co' tim chiém 77% &
nhém BN sau NMCT trong nghién clru clia ching toi. Két
qua nghién clru ciing cho thay c6 sy twong quan chat
ché gitra thong s6 vé& do léch chuén thoi gian bat ddu co
bop clia hon 600 vung co tim (PSD) v&i khodng thoi gian
ma 95% sb viing co tim bét dau co bop hay khoang thoi
gian chtra 95% s6 diém OMC (HBW) trén xa hinh tudi
mau co tim (r=0,94; p <0,01).

R&i loan déng bo that trai lam gidm hiéu qua co
co tim, gidm kha nang téng mau cua co tim va do vay
lam nang thém tinh trang suy tim. D4 cé nhiéu nghién
ctu chirng minh rdi loan déng bd nang hon & bénh
nhan suy tim va tinh trang suy tim sé& cai thién sau diéu
tri CRT. Santos (2014) nghién ctru trén 130 bénh nhan
suy tim cho thay chi s6 réi loan dong bd & nhém suy tim
cao hon han nhém chirng va mic d6 réi loan ddng bd

c6 lién quan t&i d6 rong QRS, mirc d6 phi dai that trai
va ca réi loan tam trong that trai [3]. Diéu tri tai dong
b that trai lam gidm tinh trang réi loan ddng bo théat trai
va lap ttrc lam cdi thién tinh trang suy tim trén 1am sang
ciing nhw siéu am véi diém NYHA gidm di it nhat 1 diém
sau 6 thang [11]. Trong nghién clru cla chuing t6i cac
bénh nhan NYHA 3,4 c6 PSD la 64,41 £ 13,37 va 87,60
+ 14,33, cao hon vwot tri so v&i cac bénh nhan NYHA
1,2 ¢c6 PSD la 29,76 + 10,23 va 43,71 + 13,87; twong
tw HBW cla bénh nhan NYHA 3,4 |la 221,37 + 57,07
va 235,60 + 79,21 ciing cao hon hédn mirc HBW cla
cac bénh nhan NYHA 1,2 |a 89,74 + 36,06 va 136,69
+ 54.80. Biéu dd 3.5 va 3.6 cho thdy NYHA cang cao
thi PSD va HBW cang tang. Nhw vay m&c d6 réi loan
ddng bo c6 lién quan mat thiét téi tinh trang suy tim trén
ldm sang.

Phan suét tdng mau thé hién hiéu qua lam viéc
clia co tim, thé hién gian tiép mirc do suy tim. Két qua
nghién cru cla chung t6i cho thdy PSD va HBW cua
nhém EF< 40% cao hon hdn nhém EF > 40% (p< 0,01).
Phan tich twong quan tuyén tinh cho thy EF cé twong
quan nghich véi cd PSD va HBW va m&c do twong
quan twong ddi chat ché véirlan lwot1a -0,71 va -0,67.
Két qua nay twong tw véi két qua cta nhitng nghién
clu trwdc va ciling phu hgp vi sinh ly bénh cla tinh
trang réi loan déng bd théat trai. Murrow (2011) nghién
ctu réi loan ddng bd & bénh nhan sau nhdi mau co tim
c6 ST chénh ciing cho thdy HBW c6 lién quan tuyén
tinh v&i phan suét tbng mau théat trai véi R = -0,74, p <
0,01 [8].

V. KET LUAN

R&i loan déng bo that trai hay gap & bénh nhan
sau NMCT va c6 thé phéat hién bang SPECT xa hinh
twdi mau co tim. Bénh nhan c6 PSD > 31,99 hoac HBW
> 84,25 dwoc dé xuét 1a ngwdng co rdi loan déng bo
that trai. Hai chi sé réi loan ddng bo that trai 1a PSD va
HBW c6 méi lién quan t&i phan do suy tim NYHA va
chirc n&ng tam thu that trai.
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TOM TAT
Muc tiéu: Nghién ciru tinh trang rdi loan ddng bo tht trai bang xa hinh gated SPECT & bénh nhén sau nhdi méau co tim.

Doi twgng va phwong phap: nghién cliru mo ta cit ngang trén 140 dbi twong gdm 106 bénh nhan sau NMCT va 34 ngudi

khong méc bénh tim mach c6 d6 tudi va ty 16 nam/nir twong duong. Cac dbi twong nghién ctru dugc tién hanh chup gated SPECT

xa hinh tudi mau co tim va so sanh cac chi so roi loan dong bd that trai.

Két qua: Chi s6 PSD trung binh 48,7 + 19,49 va HBW trung binh ¢ nhém bénh nhan sau NMCT 1a 154,9 + 71,97 cao hon

o rét so voi nhom chang (17,5 £ 7,24 va 53,9 £ 15,14; p<0,01). 77% bénh nhan sau nhdi méu co tim tang PSD va 81% tang
HBW. C6 sy trong quan tuyén tinh thudn va chit gitra chi sé PSD véi HBW trén xa hinh tuéi méau co tim (r = 0,94; p < 0,01).
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NGHIEN CUU KHOA HOC

PSD va HBW tang cao ro rét & BN suy tim ¢c6 NYHA d¢ 3, 4, 16i loan tAm thu thét trai so véi nhom BN sau NMCT suy tim
NYHA 1-2, khong c6 rdi loan chirc ning tim thu tht trai (p<0,01).

Két luan: Roi loan dong bo thit trai hay gap ¢ bénh nhan sau NMCT va c6 thé phat hién bang gated SPECT xa hinh tudi

méu co tim. PSD va HBW ¢6 mdi lién quan téi phan do suy tim NYHA va chirc nang tim thu thét trai.

Tir khéa: xa hinh tuwdi mau co tim, réi loan déng bé that trdi, nhoi mau co tim
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