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TOM TAT

Muyc tiéu: Tim hiéu méi lién quan gitta chénh léch 4p luc qua chd hep dong mach vanh (chi s6 Pd/
Pa) va phén s6 dy trii lvu lugng vanh FFR do dugc khi hé dong mach vanh & trang thai gian t5i da. Déi
tugng va phuong phap nghién citu: 34 bénh nhan véi 59 tén thuong hep vita dong mach vanh dugc
tién hanh nghién ctiu trong khoang thai gian 6 thang. Phuong phap nghién cttu: mo ta cit ngang. Két
qua nghién ciu: C6 mdi lién quan chit ché gitta chi s6 P, /P va FFR véi hé s6 tuong quan |r|=0,704
(p<0,05). Nguéng P /P <0,87c6 gid tri chdn doan duong tinh 100% FFR<0,80; ngudng P /P > 0,97c6
gid tri chdn dodn am tinh 96,2% FFR>0,80. Két lugn: Cé mdi lién quan chit ché gitta FFR va chisé P,/
pP.P d/ P co thé dua ra dugc cic ngudng chdn dodn tuong ting véi FFR am tinh hay duong tinh tit d6 c6

thé gidm bét s6 ca can phai tiém Adenosine vao mach vanh khi do FFR.

TONG QUAN

Trong s6 nhiéu phuong phép danh gia hé trg
cho chyp dong mach vanh, phan s6 dy tri luu
lugng vanh (FFR) 1a mot chi s6 da dugc ching
minh gitp ddnh gia chinh xac kha nang gay thiéu
mau cuc bd co tim ciia mot ton thuong giy hep
long dong mach vanh va it bi anh huéng bai cic
yéu t6 huyét dong. FFR da bat dau dugc trién khai
tng dung trong thyc hanh lam sang tai Viét Nam
va ciing da c6 mot s6 téc giad nghién ctiu vé van dé
nay[1].

Trong qud trinh do FFR diéu kién tién quyét
dé do chinh xdc 1a hé mach vanh phéi & trang thai
gian t6i da. Trong thyc hanh lam sang, mot s6
loai thuéc gian mach thudng dugc sit dung nhu
Adenosine, Papaverine, Nitroprusside... dugc
tiém tryc tiép vao mach vanh qua 6ng théng can
thiép hay ding duong tiém tinh mach. Tuy nhién,
viéc st dung thudc gian mach vanh thuong giy

mot s6 tic dung phu va bién ching, c6 thé c6
chong chi dinh trong mét s6 truong hop. Do do
ciu hoi dit ra la liéu c6 méi tuong quan gitia ty s6
(P,/P) khi chua tiém thudc gian mach vanh va gia
tri FFR hay khong. Va méi tuong quan nay néu
c6 thi c6 thé dé ra moét ngudng chdn dodn gid tri
FFR dya trén ty s6 (P,/P.) khi chua tiém thudc
gian mach vanh. Vi vay ching t6i tién hanh dé tai:
“Tim hiéu méi lién quan giiia chénh l¢ch dp luc
qua cho hep dong mach vanh va phdn s6 dy trit
luu lugng vanh” v6i hai muc tiéu sau day:

1. Tim hiéu méi lién quan gita ty s6 ap luc
trong long mach ¢ dau xa va ddu gin (P,/P)
khi hé mach vanh & trang thai nghi va phan s6
dy trit lvu lugng vanh (FFR) .

2.Déranguong chin doan gia tri FFR bang
ty s6 ap luc trong long mach & dau xa va dau
gin (P,/P ) khi h¢ mach vanh & trang thai nghi.
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pol TUONG VA PHUONG PHAP NGHIEN CUU

Doi tugng nghién ciu

Céc bénh nhin bénh mach vanh dugc chup
dong mach vanh ti thing 5.2010 dén thang
10.2010 tai vién Tim mach Qudc gia Viét Nam, c6
chi dinh dédnh gid FFR nhim muc dich quyét dinh
can thié¢p DMV, theo sy khuyén cio cia AHA/
ACC va sy dong thuan caa Héi Tim mach can
thiép Hoa Ky (SCAI 2009)[2], khéng nim trong
cdc tiéu chudn loai tri.

Phuong phap nghién citu

Thiét ké nghién cifu

Nghién cttu mo6 ta cit ngang

Cdc budc tién hanh nghién cifu

Chon lya bénh nhén va danh gid truéc thu
thuat

Bénh nhén dugc chup DMV va danh gia FFR
theo quy trinh chudn caa vién Tim mach Quéc
Gia Viét Nam.

Xii ly va phdn tich so liéu

Chung t6i nhap s6 liéu bang phan mém SPSS
Builder 4.0, xtt ly va phén tich s6 liéu bang phan
mém SPSS 16.0. va Stata 10.0.

Tién st nh6i mau co tim 4(11,8%)
Tién st can thiép DMV 6(17,6%)
Tién st phau thuat caundicha-vanh | 0(0%)
biém dau nguc CCS 2,26+0,93
CCS1 8 (23,5%)
CCS 11 12 (35,3%)
CCS 11 11(32,4%)
CCSIV 3(8,8%)
Muic d6 kho tha NYHA 1,68 £ 0,64
NYHAI 14 (41,2%)
NYHAII 17 (50,0%)
NYHAIII 3(8,8%)
NYHA IV 0(0%)
Suy tim 2(59%)
Suy than 1(2,7%)
Chi dinh chup PMV
Dau thit nguc khong 6n dinh 9(26,5%)
Dau thit nguc 6n dinh 19(55,9%)
Nhoi mau co tim 0(0%)
Dau nguic khong dién hinh 6(17,6%)

Dbic diém cin 1am sang cua d6i tuong nghién
ctiu dugc trinh bay trong bang 2

Bdng 2. Dc diém can ldm sang ciia doi tugng nghién ciiu

KE'T uui\ NGHIEN cml Xét nghiém cin lam sang Sé’(lu(;ng
%
Dac diém chung cia d6i tugng nghién ciiu Bicn d6i dién tim do 12 (35,3%)
Tu thiang 5/2010 dén thiang 04/2011, ching Tang men tim 4(11,8%)
toi da tién hanh nghién ctiu trén 34 bénh nhén. Réiloan van déng ving trén siéuam tim | 4 (11,8%)
Bdng 1. Ddc diém chung ciia doi tugng nghién ciiu EE 66,24+ 12,60
Dic diém Gia tri Tham do chic nang khongxamnhap | 3 (8,8%)
Tuoi 63,03 8,05 Dic diém cua cic t6n thuong, dic diém va
Nam giéi 25(73,5%) |  méituong quan gia gid tri P, /P khi chua tiém
Yéu t6 nguy cd bénh mach vanh Adenosine va gia tri FFR
Tang huyetdp 20 (58,8%) Ddc diém chung cia cdc ton thuong
7 7 \ 0,
bai thao/ducng 8(23,5%) S6 tén thuong trung binh ctia méi bénh
Hit thuscld 12(352%) | han 1a 1,62+0,85. Phan 16n bénh nhan chi c6 1
Réiloan mg m4u 7(20,6%) (58,8%) va 2 (23,5%) ton thuong mach vanh cin
Tién sitbéenh mach vanh do FFRVi tri do FFR nhiéu nhit la doan 2 dong
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mach lién that trudc (19 lan do, chiém 32,2%),
nhéanh chéo dong mach lién thét truge (10 lén do,
chiém 15,3%), doan 1 dong mach lién that trudc
(914n do, chiém 15,3%).

Két qud do FFR

Gid tri FFR trung binh do dugc cta 59 ton
thuong 1a 0,83 + 0,15. Gia tri FFR cao nhit do
dugcla 0,99. Gid tri FER do dugc thdp nhatla 0,30.
C6 16 (27,1%) ton thuong FFR<0,8 cin tai tusi
mau DMV 43 (72,9%) ca FFR>0,8. O nhém can
thiép DMV, gid tri FFR trung binh la 0,64+0,16.
O nhém diéu tri bio tén, FFR trung binh 1a
0,90+0,05.Trong s6 34 bénh nhan, 14 nguoi c6 két
qua FFR<0,8 cn can thiép mach vanh, 20 nguoi
c6 két qua FFR>0,8 duogc diéu tri ndi khoa.

Két qud do gid tri P /P trudc khi tiém
Adenosine

Gid tri P d/ P trudc khi tiém Adenosine trung
binh cta 59 tén thuong la 0,92+0,97. Gid tri Pd/
P trudc khi tiém Adenosine 16n nhét do dugc la
0,99. Gid tri thap nhat la 0,46. Gid tri trung binh
cia P /P trugc khi tiém Adenosine cia nhém
phai can thiép mach vanh (FFR < 0,8) 14 0,83 +
0,15. Ctia nhém diéu tri noi khoa (FFR > 0,8) 1a
0,90 + 0,0S.

Tuiong quan ciia gid tri P /P trudc khi tiém
Adenosine va FFR

Chung t6i st dung phuong trinh tuyén tinh
tim hiéu méi tuong quan gitia gid tri P cl/ Pa trudc

khi tiém Adenosine va FFR, thong qua hé s6
tuong quan r.Két qua thu dugc cho thdy gia tri P /
P_trudc khi tiém Adenosine cé tuong quan cé y
nghia thong ké véi chi s6 FFR thu dugc sau khi
tiém Adenosine thong qua tuong quan Spearman.
Muic do tuong quan la chit ché véi hé s6 tuong
quan |r|=0,704 (p<0,05)

Gid tri FFR sau khi tiém Adenosine cd thé
dugc udc tinh gan dung bang gid tri P, /P trudc khi
tiém Adenosine thong qua phuong trinh tuong
quan tuyén tinh:

FFR=-0,3404 +1,288x (gia tri P /P trudc
khi tiém Adenosine)

Ngudong chdn dodn FFR dya trén gid tri P/
P_trudc khi tiém Adenosine

Nghién ctiu nay dya vao duong cong ROC dé
danh gid kha nang dy doan FFR dya trén gid tri P,/
P tru6ckhi tiém Adenosine, va dé ra ngudng chin
dodn t6i vu. Theo d6 gia tri P d/ P trugc khi tiém
Adenosine c6 kha nang chidn dodn cao déi véi chi
s6 FFR (dién tich duéi dudng cong =0,86).Dua
trén chi s6 gid tri P d/ P trudc khi tiém Adenosine
c6 thé dé ra ngudng chdn doén “duong tinh” (FFR
< 0,8) hay “4m tinh” (FFR > 0,8) d6i v6i gié tri
FFR. Cac “ngudng” chdn doan FFR dua trén gia
tri P d/ P _tru6c khi tiém Adenosine dugc trinh bay
theo cac bang dudi day:

Bang 3. Ngudng chdn dodn FFR dya trén gid tri P /P trudc khi tiém Adenosine

Ngudng chin Do nhay Do dic hiéu Gia tri chan doan Dién tich
doéan (P,/P) duing duéi dudng cong

0,86 100% 37,5% 82,76%

0,88 97,62% 75% 84,48%

0,90 88,10% 75% 84,18% 0,86

092 80,95% 81,25% 81,03%

094 76,19% 87,50% 79,31%

0,96 50% 93,75% 56,90%
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Bdng 4. Kha ndng chdn dodn ciia Pd/Pa trén ting
nhdnh dong mach vanh ton thuong.
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BAN LUAN

Pic diém chung caa do6i tugng nghién ciu

Tu thiang 5/2010 dén thang 10/2010, ching
t6i da tién hanh do FFR cho 34 bénh nhén c6 hep
vita DMV, véi d6 tudi tir 47 dén 77, chu yéu la
nam gidi (73,5%). Ti lé khong c6 hoi chitng mach
vanh cdp la 73,5%. Déy la nhém déi tugng phd
bién trong cdc nghién citu vé phan s6 dy tri luu
lugng vanh trén thé gisi. [3][4][S]. Céc trudng
hop dugc do FFR, thudng khong cé nhiing bang
chting r6 rang vé c4n lam sang ciing nhu hinh anh
hoc dé c6 thé quyét dinh tdi tu6i mau mach vanh.

Trong hoan canh d6, do phén s6 duy tri luu
lugng vanh tién hanh d6ng thoi véi chup PMV qua
da da cung cip mot gidi phdp “hai trong mot’, vita
danh gid hinh anh gjai phau, vita danh gia chiic ning
tudi mau hé mach vanh cho nhiing bénh nhan nay.

Panh gii tuong quan giiia gid tri P,/P,
trudc khi tiém Adenosine va gia tri FFR

Ddc diém chung vé gid tri P /P trudc tiém
Adenosine va gid tri FFR

Trén 34 bénh nhan nghién ctiu, tdng cong
59 ton thuong dugc dénh gid (41 tén thuong
ctia dong mach lién thdt truéc va nhdnh bén, 6
tén thuong dong mach md, 12 t6n thuong DMV
phai). Day déu 1 ton thuong hep PMV mtc do
vira trén phim chyp mach can quang phti hop véi
khuyén cdo cia AHA/ACC va su dong thuin ctia
Hoi Tim mach can thi¢p Hoa Ky (SCAI 2009) vé
chi dinh FFR[2].

Gia tri FFR trung binh do dugc caa 59 tén
thuong 1a 0,83 + 0,15. Gia tri FFR cao nhit do
dugc 1a 0,99; thdp nhit 1a 0,30. Co 16 (27,1%)
tén thuong FFR<0,8 cin tii tusi mdu DMV, 43
(72,9%) ca FFR>0,8. O nhém can thié¢p DMV,
gid tri FFR trung binh 13 0,64 + 0,16. O nhém diéu
tri bao ton, FFR trung binh la 0,90 + 0,05. Trong
56 34 bénh nhan, 14 ngudi c6 két qui FFR < 0,8
can can thiép mach vanh, 20 nguoi c6 két qua FFR
> 0,8 dugc diéu tri ndi khoa. Dai két qua FFR thu
dugc c6 thé i rit cao (0,99) dén rit thap (0,30)
cho thdy véi cing mét tén thuong mach vanh mic
d¢ trung binh trén phim chyp mach, c6 thé cho
dnh huoéng rat khiac nhau dén huyét dong.
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Gid tri P,/P_trugc khi tiém Adenosine trung
binh ctia 59 t3n thuong 130,92 +0,97. Gié tri P, /P.
trude khi tiém Adenosine 16n nhat do dugcela 0,99;
thap nhit1a 0,46. Phan 16n (57, chiém 96,6%) gid
tri P,/P_truéc khi tiém Adenosine >0,8. Chi c6
2 (3,4%) lan do P /P trudc khi tiém Adenosine
<0,8. Gia tri trung binh ctia gid tri P /P trugc khi
tiém Adenosine cia nhém phai can thiép mach
vanh (FFR < 0,8) 120,83 + 0,14S. Ctia nhém diéu
trinodikhoa (FFR > 0,8) 120,90 + 0,05. Miic du cac
gid tri P,/P thu dugc ciing c6 miic d¢ chénh léch
kh4 16n (0,46 dén 0,99) tuy nhién phan 16n cac gid
tri P /P_thu dugc ndm & ngudng kha cao. 40/59
trudng hop (chiém 67,8%) c6 P, /P tii 0,91-0,99.
Nghién ctiu cta trung tim tim mach Manchester
(Manchester Heart Center) trong 2 nam (2006 -
2008) v6i 528 ca (trudng hop) do FFR trén 483
bénh nhan cho thdy 76,5% s6 trudng hop c6 P,/
P >091[5].

Tuiong quan giita gid tri P /P trudc khi tiém
Adenosine va gid tri FFR

Két qua nghién ctu cho thdy c6 méi tuong
quan tuyén tinh gitia gid tri P /P trudc khi tiém
Adenosine va gid tri FFR tuong ting thu dugc.
Muic d¢ tuong quan la chit ché véi hé s6 tuong
quan |r|=0,703.

Két qua nay cting tuong tu nhu nghién ctiu ctia
trung tdm tim mach Manchester (Anh Quéc) tién
hanh trén mot nhém rat 16n gém 528 ca (trudng
hop) do FER trén 483 bénh nhén cho théy gid
tri P d/ P trudc khi tiém Adenosine c6 méi tuong
quan tuyén tinh vé6i chi s6 FFR (|r| =0,74; p<0,05)

Két qud thu dugc cho thdy c6 thé danh gid
mot cach gin chinh xdc v6i tuong quan |r| mot
cach chit ché gia tri FFR thong qua gia tri P /P
trudc tiém Adenosine bang mét phuong trinh
tuong quan tuyén tinh. Tuy nhién diéu nay it c6 y
nghia trén 1am sang ma cau hoi dat raliéu co thé de
ra moét “ngudng” gid tri P d/ P giup danh gid nhanh
va chinh xac “ngudng” chdn doan tuong ting gia tri
FFR “4m tinh” hay “duong tinh” hay khong.

Duya duong cong ROC dé danh gid kha nang
dy doan FFR dya trén gid tri P,/P trudc khi tiém

Adenosine, va dé ra ngudng chdn doan. Két qua
nghién cttu cho thdy gid tri Pa/ P_trudc khi tiém
Adenosine c6 kha ning chidn doan cao déi véi
chi s6 FFR (dién tich dudi dudng cong=0,86).
Xét trén tiing doan dong mach vanh ton thuong
kha ning dy doan FFR duya trén gia tri P,/P cao
hon & RCA va LCx (dién tich duéi dudng cong
lan lugt 1a 1 va 0,95) so v6i LAD (dién tich dusi
dudng cong =0,80). Diéu nay c6 thé giai thich do
RCA va LCx thuéng c6 it nhanh bén hon LAD va
do d¢ it gdy danh hudng dén qua trinh can thiép.
Bén canh dé nhdnh LAD cing thuong dé hay bi
co thdt va c6 cic bién dai gidi phau caing nhu sinh
ly bt thuong c6 thé gay anh huong dén két qua do
FFR néi chung.

Ngudng P,/P_trudc tiém khi Adenosine giup
chin dodn gia tri FFR “duong tinh” hay “4m tinh”
1a 0,88 v&i do nhay va d¢ dic hiéu tuong tng la
97,6% va 75%. Nguong P, /P < 0,87c6 gia tri chdn
doan duong tinh 100% trong khi d6 ngudng P d/
P >0,97ciing c6 gid tri chdn dodn am tinh 96,2%.
Theo d6, theo nghién ctiu nay, c6 35/59 (59,3%)
bénh nhan c6 ngudng Pa/ P > 0,97hoic Pa/ P <
0,87.Do do két qua nghién ctiu cho thdy viéc tiém
Adenosine dé gian mach c6 thé chi can thiét ¢
40,7% s6 trudng hop .

Nghién ciu coa trung tim tim mach
Manchester (Manchester Heart Center) trong 2
nim (2006 - 2008) v6i 528 ca (trudng hgp) do
FFR trén 483 bénh nhén cho thdy khi stt dung
ngudng chin doan FFR la 0,8 nhu trong nghién
ctiu FAME cho két qua “ngudng” P /P trudc tiém
Adenosine 1a 0,87[5]. Ngudng P /P < 0,87¢c6
gid tri chdn dodn duong tinh 94,6% trong khi d6
ngudng P d/ P >0,96c6 gia tri chdn dodn dm tinh
93%. Nghién ctiu ctia cac tc gia Anh cho thdy c6
250/528 (47,3%) s6 trudng hop nghién ctiu ctia
ho c6 P,/P > 0,96hoac P,/P < 0,87 va dua ra két
luén viéc stt dung Adenosine cé thé chi cin thiét
trén 52,7% s6 trudng hop. Tuong tu nhu vay, khi sit
dung nguong FFR 1a 0,75 nhu nghién ctu DEFER
céc tac gid Anh dua ra ngudng P d/ P tru6c tiém
Adenosine la 0,86. Ngudng P,/P < 0,86¢6 gid tri
chdn dodn duong tinh 95% trong khi d6 ngudng
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P,/P > 0,93c6 gia tri chin dodn am tinh 95,7%.
Két luan viéc st dung Adenosine tuong tng chi
can thiét trén 34,3% s6 truong hop. Gid tri caa
chin do4n (dién tich duéi dudng cong ROC) ciia
cac két qua noi trén lan lugt 1a 0,86 va 0,87 cing
tuong tu nhu két qua ctia nghién cdu nay[S]

Cdc tdc dung phy doAdenosine

Da c6 nhiéu nghién ctiu trén thé gisi chiing
minh tdc dung phu ctia Adenosine trén cic bénh
nhén. [5-9] Tylé tic dung phuxdyrado Adenosine
trong nghién ctiu nay cling gan tuong ty véi cac tac
gid trén thé gidi.

Chi s6 gia tri P d/ P_trudc khi tiém Adenosine
c6 gid tri cao trong cdc truong hgp bénh nhin
c6 ngudng P /P > 0,97hoac P,/P < 0,87; trong
mot s6 truong hop 1am sang, bénh nhan khong
thé st dung Adenosine do cic chdng chi dinh,
Adenosine con chua dugc st dung rong rai ¢ VN
hién nay. Trong céc trusng hop d6 nén chang cic
bac sican thiép c6 thé stt dung két qua nay dé danh
gia ton thuong mach vanh ma khong can st dung
Adenosine. Diéu nay c6 thé gitp han ché cic tic
dung phu xdy ra trén bénh nhan va lam giam thoi
gian tién hanh thua thuat. Chung toi coi day la gia
tri chinh ctia nghién ctu nay.

KET LUAN

Tu thiang 5/2010 dén thang 04/2011, ching
toi tién hanh dénh gid FFR ctia S9 t6n thuong hep

PMV mtic d6 vita & 34 bénh nhan, rat ra mot s6

két ludn nhu sau:

Ddc diém va méi tuong quan giiia gid tri P,/
P trudc khi tiém Adenosine va gid tri FFR

GiatriP cl/ P_trudc tiem Adenosine trung binh
do dugc cta 59 tén thuong la: 0,92 + 0,97. Gid tri
P,/P trudc tiem Adenosine thap nhdt 1a 0,46, cao
nhit la 0,99. Phan 16n (67,8%) gid tri P,/P_trudc
tiém Adenosine ndm trong khoang 0,91-0,99.

Cé méi tuong quan tuyén tinh chit ché gita
gia tri P d/ P trudc tiém Adenosine va chi sé FFR
|r|=0,703. Gié tri FFR sau khi tiém Adenosine
c6 thé dugc udc tinh gan dung bang gia tri P /P
trugc khi tiém Adenosine thong qua phuong trinh
tuong quan tuyén tinh: FFR =- 0,3404 + 1,288 x
(gid tri P,/P_tru6c khi tiém Adenosine).

Cac nguong chian doan gia tri FFR dya trén
gia tri P,/P trudc khitiém Adenosine
- Ngudng P /P = 0,88¢6 gid tri du doan FFR

t6t nhat véi gid tri chdn dodn dung 84,48% céc

truong hop, d6 nhay va d¢ dac hiéu lan luot

13 97,6% va 75%. Dién tich du6i dusng cong

= 0,86.

- Nguong P d/ P < 0,87c6 gid tri chin dodn
duong tinh 100% trong khi d6 nguéng P d/ P>
0,97cuang c6 gia tri chdn dodn 4m tinh 96,2%.
Theo nghién ctiu chi c6 40,7% s6 trudng hop
can thuc sy tiém Adenosine dé x4c dinh chinh
xac chi s6 FFR.
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ABSTRACT OBJECTIVE:

To investigate the relationship between resting distal coronary pressure to aortic pressure ratio Pd/
Pa and FFR obtained during maximal hyperemia. METHODS: 59 moderate coronary lesions in 34
patients were analysed during 6 months with a cross-sectional study. RESULTS:A linear correlation
between resting Pd/Pa and FFR post-pharmacological hyperemia was observed (|r|=0,704 (p<0,05).
When a FFR<0.80 as per was defined as positive, a resting P /P < 0,87had a positive predictive value
(PPV) of 100% (94.6%), while a resting P,/P_> 0,970f 96.2% CONCLUSIONS:We demonstrate a
strong correlation between resting Pd/Pa and FFR. Pd/Pa can be used to predict a positive FFR result
with relatively high PPV and NPV. This may potentially obviate the need for adenosine infusion during
obtaining FFR.

TAILIEU THAM KHAO

1. AA,Db.H.L, DPanh gid phan s6 dy tri luu lugng vanh & bénh nhan c6 tén thuong dong mach vanh. Luin
van tot nghiép béc sy noi trd, 2010. Truong Dai Hoc Y Ha Noi.

2. Kushner, FG, et al., 2009 focused updates: ACC/AHA guidelines for the management of patients with ST-
elevation myocardial infarction (updating the 2004 guideline and 2007 focused update) and ACC/AHA/SCAI
guidelines on percutaneous coronary intervention (updating the 2005 guideline and 2007 focused update) a

report of the American College of Cardiology Foundation/American Heart Association Task Force on Practice
Guidelines. ] Am Coll Cardiol, 2009. 54(23): p. 2205-41.

3. Fischer, J.J, et al,, Comparison between visual assessment and quantitative angiography versus fractional flow
reserve for native coronary narrowings of moderate severity. Am ] Cardiol, 2002.90(3): p. 210-S.

4. Christou, M.A.,, et al., Meta-analysis of fractional flow reserve versus quantitative coronary angiography and
noninvasive imaging for evaluation of myocardial ischemia. Am ] Cardiol, 2007. 99(4): p. 450-6.

5. Mamas, M.A,, et al,, Resting Pd/Pa measured with intracoronary pressure wire strongly predicts fractional flow
reserve. The Journal of invasive cardiology, 2010. 22(6): p. 260-S.

6. Johnston, D.L., et al., Hemodynamic responses and adverse effects associated with adenosine and dipyridamole
pharmacologic stress testing: a comparison in 2,000 patients. Mayo Clinic proceedings. Mayo Clinic, 1995.
70(4): p.331-6.

7. Cerqueira, M.D,, et al,, Safety profile of adenosine stress perfusion imaging: results from the Adenoscan
Multicenter Trial Registry. Journal of the American College of Cardiology, 1994. 23(2): p. 384-9.

8. Brown, R.A,, D. Spina, and C.P. Page, Adenosine receptors and asthma. British journal of pharmacology,
2008. 153 Suppl 1: p. S446-56.

9. Pijls, N.H,, et al., Practice and potential pitfalls of coronary pressure measurement. Catheterization and
cardiovascular interventions : official journal of the Society for Cardiac Angiography & Interventions,
2000.49(1): p. 1-16.

TAP CHI TIM MACH HOC VIET NAM - SO 68.2014| 63



