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TOM TAT
Dt vin dé: Hién tugng khong dong chay thuong gap khi can thiép mach vanh cdp ciku &
bénh nhdn nhoi mau co tim cap ST chénh lén va c6 lién quan dén gia ting bién chimg sau nhoi mau
ciing nhu két cuc lam sang bat lpi. Do d6, viéc nhdn dién sém cdc bénh nhan co nguy co cao va 16i
wu héa chién hwge can thiép, nham phong ngira va xir tri bién co ndy la can thiét. Muc tiéu nghién
ciru: Xdc dinh ty 1é xay ra hién tuong khong dong chay, gia tri dw bao cua thang diém NORPACS
va danh gid két qua xir tri hién twgng khong dong chay trong can thiép mach vanh cap ciru & bénh
nhan nhoi mdu co tim cap ST chénh lén. Déi tuwgng va phuwong phdp nghién cieu: Nghién ciru mo
ta cdt ngang c6 phan tich 228 cac bénh nhan nhoi mau co tim cap ST chénh [én dwoc can thiép mach
vanh cap cuu tai Bénh vién Da khoa Ca Mau tir 06/2025 dén 02/2026. Két qua: Bénh nhan cé tuéi
trung binh la 64,9 tuéi trong dé nam giGi chiém 66,7%). Ty 1é xdy ra hién twong khéng dong chay
la 13,6% (n =31). Thang diém NORPACS cho thdy khd ndng dw bdo hién tuwong khéng dong chay
rdt t6t (AUC = 0,902, khodng tin cdy 95% la 0,834-0,970, p < 0,001), diém cat la 7,5 (chi sé Youden
index = 0,76). Sau khi dwoc xir tri, 77,4% bénh nhén cé tdi ldp dong chay mach vanh. Két lu@n: Ty
16 xay ra hién tuong khong dong chdy trong can thiép mach vanh cap ciru trén bénh canh nhoi mdu
co tim cdap ST chénh 1én 1a 13,6% va c6 thé dwge dy béo hiéu qud bang thang diém NORPACS (AUC
= 0,902). Tuy nhién, két qua xu tri van con han ché, cho thdy can toi uu héa chién lwoc du phong
va diéu tri nham cdi thién tdi tudi mau co tim va tién luong bénh nhdan.
Tir khéa: Nhoi méu co tim cép ST chénh lén, can thiép dong mach vanh qua da, hién twong
khong dong chay, danh gia nguy co, tdi twoi mdu co tim.

ABSTRACT

PREDICTIVE VALUE OF THE NORPACS SCORE AND MANAGEMENT
OUTCOMES OF NO-REFLOW DURING PRIMARY PERCUTANEOUS
CORONARY INTERVENTION FOR ST-SEGMENT ELEVATION
MYOCARDIAL INFARCTION
Le Quang Tuan', Nguyen Thi Diem?", Truong Tu Trach’
1. Ca Mau General Hospital
2. Can Tho University of Medicine and Pharmacy
3. Soc Trang General Hospital
Background: The no-reflow phenomenon frequently occurs in patients with ST-segment

elevation myocardial infarction (STEMI) undergoing primary percutaneous coronary intervention
(PCI) and is associated with increased post-infarction complications and poor clinical outcomes.
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Early identification of patients at high risk of suboptimal myocardial reperfusion and optimal
management of this adverse event are therefore essential. Objectives: To determine the incidence,
evaluate the predictive performance of the NORPACS score, and assess management outcomes of no-
reflow during primary PCIL Materials and methods: This analytical cross-sectional study
consecutively enrolled all-comer patients with STEMI patients undergoing primary PCI at Ca Mau
General Hospital between June 2025 and February 2026. Results: Mean age was 64.9 years, and
66.7% of the patients were male. The incidence of no-reflow was 13.6% (n = 31). The NORPACS score
demonstrated excellent discriminative ability for predicting no-reflow, with an area under the receiver
operating characteristic curve (AUC) of 0.902 (95% CI: 0.834-0.970, p < 0.001), cut off point = 7.5
(Youden index = 0.76). Following management, 77.4% of patients achieved angiographic restoration
of coronary flow. Conclusions: The incidence of no-reflow after primary PCI in STEMI patients was
13.6% and was accurately predicted by the NORPACS score (AUC 0.902). However, management
outcomes remain suboptimal, highlighting the need for improved preventive and therapeutic strategies.

Keywords: ST Elevation Myocardial Infarction, percutaneous coronary intervention, no-
reflow phenomenon, risk assessment, myocardial reperfusion.

I. PAT VAN PE

Hién tugng khong dong chdy (no-reflow) dugc dinh nghia la sy tudi mau co tim
khong dugce hoi phuc hoan toan du khong c6 bang ching cua su tic ngh@n co hoc dong
mach vanh bé mit. Pay la hién tuong thuong gap khi can thiép mach vanh cap ciru 6 bénh
nhan nhdi mau co tim cip ST chénh 1én, voi tan suit dao dong tir 5 — 60%, lam gia ting
nguy co bién ching va tir vong [1]. Thang diém nguy co NORPACS c6 gia tri tién doan
hién tuong khong dong chay trong can thiép mach vanh ¢ bénh nhan nhdi mau co tim cap
(C statistic tir 0,741 [95% CI: 0,739—0,744] dén 0,808 [95% CI: 0,804—0,812) [2] va co thé
ap dung nhanh ngay sau khi chup mach vanh, rat pht hop trong bdi canh can thiép mach
vanh cap ctru. Hién nay, cac bién phap xu tri hién tugng khong dong chay thuong duoc ap
dung bao gdm bom vio doan xa mach vanh cac thudc gian vi mach hay cac thubc chéng
huyet khéi. Hiéu qua cua céc tri liu ndy van chua thuc sy rd rang [1].

Tt nhitng co s6 trén, dé tai “Nghién ctru gia tri du bao cua thang diém NORPACS
va két qua xtr tri hién twong khong dong chay trong can thiép mach vanh cip ctru & bénh
nhan nhdi mau co tim cép ST chénh 1én” duoc tién hanh véi muc tidu xac dinh ty I¢ xay ra
hién twong khong dong chay, gia tri du béo cua thang diém NORPACS va danh gia két qua
xu tri hi¢n tugng khong dong chay.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pé6i twong nghién ciru
T4t ca bénh nhan nhdi mau co tim cép ST chénl} lén duogc can thi€p mach vanh cép
cuu tai Bénh vién Da khoa Ca Mau tur thang 06/2025 dén thang O2/202§. )
_ - Tiéu chuan chon miu: Cac bénh nhan thoa mén tiéu chuan chan doan nhoi mau co
tim cap ST chénh 1én theo hudng dan thyc hanh cua ESC 2023 va ACC/AHA 2025 [3], [4].
- Tiéu chuén loai trir: 1) Xay ra cac bién chirng géy anh huong dén dong chay dong
mach vanh (Boc tach DMV gay suy giam dong chay DMV bé mat, huyet khdi ton lvu DMV
thuong tdm mac thay rd trén hinh chup mach gay suy giam dong chay bPMV); 2) Gay khung
stent, stent khong né tron; 3) Bénh nhan khong dong y tham gia nghién ctru.
2.2. Phwong phap nghién ciru
- Thiét ké nghién ctru: Nghién ciru mé ta cit ngang ¢ phan tich.
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B 2xZ%xV(AUC)
-Comau: n = p7
V6iZ (1 -wny=1,96: La tri s6 z ciia phan phéi chuin khi o =0,05
AUC =0,768 [2] d=0,05: La d¢ sai s0 C6 mau du kién: n =200

- Chon mau thuén tién véi tat ca cac bénh nhan thoa tiéu chuan chon bénh tir thing
06/2025 dén thang 02/2026, v6i c& mau thuc té: n = 228.

- N§i dung nghién ctru:

+ Hién tuong khong dong chay (no-reflow): Dong TIMI < 2 hoac TMPG < 1 duogc
danh gia ngay sau khi tai thong thanh cong dong mach vanh thia pham.

+ Piém NORPACS: Nhan gi trj tir 0-14 diém va duoc phan tang thanh nguy co thap
(0-4 diém) nguy co trung binh (5-7 diém) va nguy co cao (8-14 diém)
Bang 1. Thang diém nguy co NORPACS [2]

Yéu tb Diém NORPACS

. . A TIMI 0 hoac TIMI 1 4
Dong TIMI trude can thiép TIMI 2 3
. , R ) <2,5mm 3
Puong kinh mach vanh thi pham 2.5 mm 1
Chiéu dai stent dv kién > 20 mm 2
Shock tim D)
Can thiép than chung vanh trai hoac cau néi SVG 2
Tong thoi gian thiéu mau > 195 phat 1

+ Két qua xu tri hi€n tuong no-reﬂovy: Thanh cong khi, mach vanh tha pham dat
duoc dong TIMI 3 \{é TMPG > 2 sau xu tri bang cach bom thuoc vao doan xa mach vanh
thu pham theo luu do:

[ Hién twong no-reflow J

i

[ R&i loan nhjp cham ]4— Tut huyét ap ]—»[ R&i loan nhip nhanh }

Sodium chlorid 0.9% Adenosine100-200mcg
10 ml x 2-3 1an Sodium chlorid 0.9% 10 ml

Epinephrine
80-100 mcg

Adenosine
100-200mcg

l [ Nicardipine 200mcg J
[ Epinephrine 80-100 mcg ]

Luu d6 xur tri hién twong no-reflow

- Quy trinh nghién ciru: Bénh nhan dugc kham lam sang, thuc hién cac can lam
sang, tién hanh chup mach vanh, danh gia va phan tang nguy co xay ra hién tuong no-reflow
béng thang diém NORPACS, tién hanh can thi¢p mach vanh, ghi nhan, xu tri, va danh gia
két qua xur tri hién twong no-reflow (néu co). Cac thong s6 1am  sang va can lam sang duoc
thu nhan qua thim kham va hd so bénh an. Céc thong s6 giai phau mach vanh, dac tinh sang
thuwong thii pham, phurong phap - két qua can thiép mach vanh, két qua xir tri hién tuong no-
reflow dugc ghi nhén tur tuong trinh thu thuét va hinh anh dugce luu tai phong thong tim.

- Phwong phap xir ly va phén tich s0 liu: Xt ly dir liéu bang phan mém SPSS
20.0. Céc bién s6 dinh luong duoc trinh bay dudi dang trung binh + d¢ 1éch chuan (x+ SD).
Kiém dinh su khac biét giita hai gia tri trung binh bang phép kiém Student, sy khac biét
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giita > 2 gi4 tri trung binh bang phép kiém ANOVA, sy khac biét giita cac ty 1¢ bang phép
kiém Chi binh phwong. Su khac biét c6 ¥ nghia thong ké véi p < 0,05.

- Pao ditc trong nghién ciru: Nghién ctiru di duoc Hoi ddng Dao dirc trong nghién
ctru y sinh hoc cua Truong Pai hoc Y Duoc Can Tho thong qua v6i phiéu chap thuan sb
25.212.HV/PCT-HbDD, ngay 30/06/2025.

III. KET QUA NGHIEN CUU

Qua trinh thu thap s6 lidu duoc tién hanh tir 01/06/2025 dén 28/02/2026. Co 228
bénh nhan tham gia vao nghién ctru. Nghién ctru ghi nhdn c6 31 bénh nhan xay ra hién

tuwong no-reflow, chiém ty 1& 13,6%.

3.1. Pic diém cta cac bénh nhan tham gia nghién ciru

Bang 1. Pic diém chung

Pic didm Cé no-reflow Khong no-reflow P
: (n=31) (n=197)

Tubi (nim tudi) 66,7 64,6 0,35
Gidi nam 17 (54%) 135 (68%) 0,13
> 65 tudi 19 (61%) 105 (53%) 0,406
Tang huyét ap 28 (90,3%) 159 (80,7%) 0,195

(s . 15 (48,4%) 38 (19,3%) < 0,001
bai thao duong OR =3.92 (1.8-8.6)
Dang hut thudc 14 17 (54,8%) 125 (63,5%) 0,358
RLLP mau 30 (96,8%) 155 (78,7%) 0,17
Tién st bénh mach vanh 7 (22,6%) 30 (15,2%) 0,3
Tién su gia dinh BMV sém 5 (16,1%) 60 (30,5%) 0,1
Tién st dot qui ndo 2 (6,5%) 13 (6,6%) 1 (Fisher)
Tién sir bénh dong mach ngoai bién 0 (0%) 3 (1,5%) 1 (Fisher)
Tién str can thi¢p mach vanh 1(3,2%) 8 (4,1%) 0,66 (Fisher)

Nhan xét: Dai thao duong lam gia tang nguy co xay ra hién tuong no-reflow.

Bang 2. Dic diém 1am sang

Dic diém Cé no-reflow Khoéng no-reflow P
i (n=31) (n=197)
Suy tim 21 (67,7%) 81 (41,1%) 0,06
Rung nhi 5(16,1%) 19 (9,6%) 0,34
Nho6i mau lién quan thanh trudc 18 (58,1%) 92 (49,2%) 0,24
C¢ loan nhip nguy hiém 6 (19,4%) 32 (16,2%) 0,66
Co ngung tim trudc lac can thiép 4 (12,9%) 10 (5,1%) 0,1 (Fisher)
BMI 224+1,8 224 £1,8 0,58

Nhan xét: Khong c6 su khac biét vé ty 1€ xdy hién tugng no-reflow theo céc dac

diém lam sang.

Bang 3. Dic diém cén 1am sang va dic tinh sang thuong thii pham

Dic didm Co no-reflow Khoéng no-reflow P
i (n=31) (n=197)
CKMB (U/L) 117,7 £ 143,5 48,3 + 66,8 < 0,01
Troponin I (ng/mL) 17908,4 +21024,7 | 6872,5+ 13811,8 <0,01
Creatinine mau (mg/dl) 1,5+1,1 1,1 £0,5 <0,01
Triglycerid mau (mg/dl) 170,6 £ 72,4 140,9 +£101,1 0,1
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Pic didm Cé no-reflow Khéng no-reflow P

: (n=31) (n=197)
Cholesterol TP (mg/dl) 209,4 + 49,7 196,7 £ 137,5 0,6
HDL-C (mg/dl) 42,3+9,7 40,3+ 11,2 0,34
LDL-C (mg/dl) 139,7+41,4 116,9 + 41,8 0,005
DPuong huyét (mg/dl) 282,3£211,3 174,1 £ 105,1 <0,01
LV-EF (%) 39,1 £9,2 44,3 +83 <0,01

0 V)

Ginh ng b knti om0 | 200 | T0Gsw0 | oo
Tuan hoan bang hé kém 28 (90,3%) | 137(69,5%) | 0,016
(Rentrop 0/1) OR =4,1(1,2-13,9)

Nhan xét: Ganh nang huyét khdi 16n va tuan hoan bang hé kém lam gia ting rd rét
nguy co xay ra hién tugng no-reflow.
3.2. Thang diém nguy co NORPACS

Bang 4. Thang diém NORPACS

Cé no-reflow Khong no-reflow p
(n=31) (n=197)
biém NORPACS 8,65 +1,28 6,04 1,71 < 0,0001
Nguy co theo diém NORPACS
Nguy co cao 26 (63,4%) 15 (36,6%)
Nguy co trung binh 5 (3,2%) 151 (96,8%) <0,0001
Nguy co thp 0 (0%) 31 (100%)

Nhan xét: Co6 mbi lién quan giita thang diém nguy co NORPACS va hién tuong no-

reflow.

ROC Curve

0.5

Sensitivity

0.6

04—’
Dz—/

o0

T T
[:X:] [} 0.4

T T
08 [:X-] 1.0

1 - Specificity

Biéu d6 1. Buong cong ROC cua diém NORPACS va hién tuong no-reflow.

Nhan xét: Diénqtich dudi duong cong ROC 1a 0,902 (khoang tin cay 95% la 0,834-
0,?70),’p =<0,001. I—?iém nguy co NORPACS c¢ gié tri tién doan hién tugng no-reflow voi
diém cat 1a 7,5 (chi s0 Youden index = 0,76).

3.3. Két qua xir tri hién twong no-reflow
Bang 5. Két qua xr tri hién tugng no-reflow

Két qué xur tri p
Khéng Thanh cong Thanh céng
Két qua xir tri 7 (22,6%) 21 (77,4%)
Tong thoi gian | < 12 gio 4 (57,1%) 15 (71,4%) 1 (Fisher exact
thiéu mau > 12 gio 3 (42,9%) 9 (28,6%) test)
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Két qua xu tri p
Khong Thanh cong Thanh cong
Tinh trang Co 6 (86,0%) 17 (81,0%) 0,64 (Fisher
shock tim Khong 1 (14,0%) 7 (19,0%) exact test)
H¢ mach vanh | BPMV tréi 6 (86,0%) 12 (57,0%) 0.09
thu pham DMV phii 1 (14,0%) 9 (43,0%) ’

Nhan xét: Khong c¢6 mdi lién quan giira thoi gian thiéu mau ¢ diém cat 12 gid, tinh
trang huyét dong va hé mach vanh thi pham véi két qua xu tri hién tugng no-reflow.
Béang 6. Cac thudc st dung trong xtr tri hi€n tugng no-reflow va tdc dung phu cua thude

Loai thudc S BN str dung Ty &
Sodium chlorid 0,9% 13 41,9%
Adenosine 3 9,7%
Eprinephrine 9 29%
Sodium chlorid 0,9% + Adenosine 2 6,5%
Sodium chlorid 0,9% + Adrenaline 3 9,7%
Adenosine + Eprinephrine 1 3,2%
Tac dung phu/Bién ching S truong hop Ty 1é
Block AV @6 III 7 22,6%
Khoéng ghi nhén 24 77,4%

Nhén xét: Khong ghi nhan tac dung phu nghi€m trong trong xir tri hién tugng no-reflow.
IV. BAN LUAN
4.1. Pic diém ciia cac bénh nhan tham gia nghién ciru
Ty 18 xay ra hién tuong no-reflow 1a 13,6%, twong dong voi cac nghién ctru cua
Dawson (13%) [2], Maria (13,9%) [5] va Rosan (14,6%) [6] nhung thap hon nghién ctu
cua cac tac gia trong nuéc nhu Chau Thuan Thanh (17,6%) [7] va Nguyén Tuan Anh
(30,6%) [8]. Co thé do viéc phan tang nguy co ngay sau khi chup mach vanh trong nghién
clru cua ching toi giup chon lwa cach ti€p can sang thuong than trong hon cho nhiing truong
hop ¢6 nguy co cao, tir do lam giam bién c6 no-reflow. Nghién ctru cua tac gia Nguyeén Tuan
Anh duogc thyc hién trén cac bénh nhan cé ganh nang huyét khoi 1on nén ¢o ty 1€ xay ra hién
tuong no-reflow cao hon nghién ctru nay.
4.2. Thang diém nguy co NORPACS

Piém NORPACS & nhom bénh nhan cé hién tuong no-reflow cao hon so véi nhom
khong c6 hién tuong no-reflow (8,65 + 1,28 so voi 6,04 £ 1,71, p < 0,001). Két qua nay
tuong ddng v4i nghién ciru cia Dawson [2]. Bénh nhan ¢ nhom nguy co cao co ty 16 xay ra
hién tugng no-reflow cao hon so vdi nhém khong nguy co cao. Khong c6 bénh nhan nao &
nhém nguy co thap xay ra hién tugng no-reflow. Thang diém NORPACS c6 kha ning tién
doan hién tugng no-reflow rat cao, vgi AUC = 0,902 (95% CI: 0,834-0,970). Gi4 tri nay cao
hon so va&i nghién ciru caa Dawson (0,768, 95% CI: 0,763-0,773 & nhom bénh nhan MIG
— Australia va 0,653, 95% CI: 0,649—-0,657 & nhom bénh nhan BCIS - Anh) [2].

Kha ning tién doan hién tuong no-reflow bang thang diém NORPACS trong nghién
ctru cling cao hon so véi cac thang diém cia tac gia Wang (AUC = 0,8) [9], Xin-Tao Zhang
(MELD XI score: AUC = 0,74) [10], Z. Stajic (Thang diém HAKKT: AUC = 0,77) [11].
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4.3. Két qua xir tri hién twgng no-reflow

Ty 1€ xtr tri thanh cong hién tugng no-reflow trong nghién cuu la 77,4% va khong
c6 tac dung phu nghiém trong dugc ghi nhan. Két qua nay twong ddng voi nghién ctru
REOPEN-AMI nhanh Adenosin (ty 1¢ thanh cong 1a 71%) nhung cao hon nhanh
Nitroprusside (ty 1€ thanh cong la 54%) [12]. Khi so sanh véi cac nghién ctu st dung
Epinephrin trong xtr tri hi€n tugng no-reflow, ty 1¢ xtr tri thanh cong trong nghién ctru cia
chung t6i 1a kha twong dong. Téac gia Kimberly ghi nhan ty 18 thanh cong 1a 69% [14]. Tuy
nhién trong nghién ctru COAR, ty I¢ thanh cong ctia nhanh Epinephrine 1a 90%, cao hon
nghién ctru cua chiing t6i. So véi két qua nghién ctru cua Luca Grancini (nhanh st dung k¥
thuat Saline), két qua xur tri thanh cong vé mat hinh anh trong nghién ciru ctia chiing toi 1a
twong dong (77,4% so véi 62,3%, p = 0,06) [15].

V. KET LUAN

Ty 1é xay ra hién twong no-reflow trong can thiép mach vanh cap ctru trén bénh canh
nhdi mau co tim cap ST chénh 1én 13 13,6% va c6 thé duge du bao hiéu qua bang thang diém
NORPACS (AUC = 0,902). Tuy nhién, két qua xtr tri vin con han ché, cho thiy can t6i uu hoa
chién lugc du phong va diéu tri nhdm cai thién tai tudi mau co tim va tién lugng bénh nhén.
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