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TOM TAT

Muc tiéu: Danh gid gid tri cua cdc dac diém dinh tinh va cdc chi s6 dinh luong
lién quan viing tam nhudn thuoc can quang trong nhu mé néo (CS) va xoang tinh mach
doc trén (SSS) trén cdt I6p vi tinh hai mirc ndang lwong (DECT) trong du bao xuat huyét
ndo (XHN) sau can thiép ldy huyét khoi & bénh nhan dét quy nhoi mdu ndo cdp.

Doi twong va phwong phdp: Nghién civu hoi civu két hop tién civu trén 30 bénh
nhdn nhéi mdu ndo sau ldy huyét khéi co hoc, dwoc chup DECT trong vong 24 gio sau
sau can thiép tir thang 07/2024 dén thang 07/2025 tai bénh vién Quan y 175. Thu thép
va phan tich kha néng tién dodn XHN dua trén cdc thong sé hinh anh lién quan dén CS
va SSS sau can thiép ldy huyét khoi.

Két qua: C6 06/30 trieong hop (20%) dién tién XHN. Cdc yéu t6 c6 gid tri dir
bdo XHN sau can thiép trén DECT gom cé: vimg CS phdn bé kiéu hon hop, ddu hiéu
“diém sang”, ddm dé cao nhdt cia SSS do ¢ mirc nang lwong 120 kV thdp hon 52,7HU
(AUC=0,847 véi @ nhay 66,7% va dé déic hiéu 100%), va ty 1é nong dg iot cao nhdt ciia
vung CS so voi SSS cao hon 218% (AUC=0,978 voi do nhay 100% va dé dac hiéu 89%).
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Két lugn: DECT c6 gid tri cao trong tién dodn nguy co XHN dwa trén cdc dau
hiéu dinh tinh va cac thong s6 dinh lwong trén vung CS va SSS.

Tir khod: Cdt I6p vi tinh hai mirc ndng lwong, dot quy nhoi mdu ndo, xudt huyét
ndo, can thiép ngi mach lay huyét khoi.

DUAL-ENERGY COMPUTED TOMOGRAPHY FOR EARLY PREDICTION
OF POST-THROMBECTOMY HEMORRHAGE: A PILOT STUDY

ABSTRACT

Objective: To evaluate the predictive value of qualitative features and quantitative
indices derived from parenchymal contrast staining (CS) and from the superior sagittal
sinus (SSS) on dual-energy CT (DECT) for post-procedural intracerebral hemorrhage
(ICH) after endovascular thrombectomy (EVT) in acute ischemic stroke patients.

Materials and Methods: We conducted a retrospective—prospective study
including 30 patients with acute ischemic stroke who underwent EVT and DECT within
24 hours post-procedure at Military Hospital 175 between July 2024 and July 2025.
Predictive performance of qualitative CS characteristics and quantitative indices from
CS regions and the SSS were analyzed for association with post-EVT ICH.

Results: ICH occurred in 6 of 30 patients (20%,). Significant DECT predictors
of ICH included mixed CS distribution pattern, the “bright spot” sign on iodine overlay
maps, a maximum SSS attenuation at 120 kV <52.7 HU (AUC=0,847, sensitivity 66.7%,
specificity 100%), and a relative iodine concentration compared with SSS >218%
(AUC=0.978; sensitivity 100%, specificity 89%).

Conclusion: DECT provides high predictive value for post-EVT ICH using both
qualitative features and quantitative parameters from CS regions and the SSS.

Keywords: Dual-energy CT, acute ischemic stroke, intracerebral hemorrhage,
endovascular thrombectomy.

PAT VAN PE

Lay huyét khéi co hoc nhét sau thu thuat [4],[5]. P4 c6 mot vai

(Endovascular Thrombectomy, EVT) hién
dang la mot trong nhiing phuong phap
diéu tri pho bién va hiéu qua dbi véi cac
truong hop do6t quy nhdi mau ndo cap
do tic déng mach 16n [1],[2],[3]. Trong
cac bién chimg c6 thé xay ra, xuat huyét
ndo (XHN) dugc xem 13 mbi lo ngai 16n
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nghién ctru trén thé gidi dé cap dén kha
ning tién doan nguy co xuat huyét nio ciia
cat 16p vi tinh hai murc nang luong (Dual-
Energy Computed Tomography, DECT),
ndi bat 1a cac thong sb dinh luong lién
quan dén ving tim nhudn thudc can quang
(Contrast Staining, CS), bao gdbm nong do
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i6t cao nhit ctia ving nay va gia tri ctia no
so voi nong do idt trong xoang tinh mach
doc trén (Superior Saggital Sinus, SSS)
[6].[71,[81.[9], tuy nhién cac cac két qua
van con chua thong nhat. Ngoai ra, chiing
to1 nhan théy rﬁng cac dic diém dinh tinh
cua vung CS it duoc khai thac, du ching
tryc quan va dé dang ap dung trén thuc
tién 1am sang.

Déng cht ¥, mot nghién ciru gan
day cta tac gia Huang (2024) di c6 dé
cap dén vai tro cua hai chi sd dinh lugng
dam do va nong do i6t cua SSS [10]. Vi
gia thuyét rang hai chi s6 nay c6 thé phan
anh duoc hién twong giam hdi luu tinh
mach no sau tai thong — mot co ché quan
trong gop phan hinh thanh XHN [11],
chung toi tin rang céc thong sd niy mang
nhiéu tiém ning trong danh gia nguy co
XHN sau EVT.

Nhén thay cac van dé néu trén,
chung t6i tién hanh nghién ciru dé tai “Gia
tri hinh anh cat 16p vi tinh hai mirc ning
luong trong tién doan nguy co xuat huyét
ndo sau lay huyét khéi co hoc & bénh nhan
d6t quy nhdi mau nio cip tudn hoan trudc
va tuan hoan sau tai bénh vién quan y 175”
nham 1am rd vai trd DECT trong viéc tién
doan XHN sau can thi¢p dua trén cac dac
diém dinh tinh, dinh lugng cia vung CS va
cac chi sé dinh luong ¢ SSS.

1. POITUQNG VA
PHUONG PHAP NGHIEN CUU

1.1. Déi twong nghién ciu

Tat ca bénh nhan dugc chan doan

nhdi méau ndo cép tinh duoc EVT tai Bénh
vién Quan y 175 tir thang 07/2024 dén
thang 07/2025.

Tiéu chuédn lua chon: Cac bénh
nhan duoc chup DECT trong vong 24 gid
sau EVT va CLVT so ndo khong thudc
tuong phan sau 72 gio EVT.

Tiéu chun loai ra: Cac bénh nhan
c6 XHN trén anh DECT trong vong 24
gid sau EVT, ¢6 hinh anh chat lugng thap,
khong du chudi anh tai tao, hoic cac bénh
nhan khong dong y tham gia nghién ctru.

1.2. Phwong phap nghién ciru

Thiét ké nghién civu: mo ta cit
ngang, hoi ciru két hop tién ctru.

Phwong phdp chon méu: Chon
mau thuén tién.

Chi tiéu nghién cuu: Cac dac
diém hinh anh DECT bao gdm kiéu phan
bb ving CS, diu hiéu “diém sang”, ndng
dd it cao nhét cua vung CS, néng do ibt
cao nhét cua vung CS so v6i SSS, dam do
HU cao nhat ctua SSS va néng do i6t cao
nht ciia SSS.

Danh gia chi tiéu nghién cuu:

- Kiéu phan bd ving CS: bao
gdm 4 gia tri 14 (1) Kiéu vo: ving CS phan
bd & nhu md vo ndo va chat tring dudi
v6 ndo; (2) Kiéu van: ving CS phan b
& nhu mé hach nén va chit tring sau; (3)
Kiéu hdn hop: Két hop ca hai kiéu trén; (4)
Khong: Khong c6 vung CS (Hinh 1).
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Hinh 1: Kiéu phdn bé viing tam nhudn iét trong nhu mé nao. (4) Kiéu vo, (B) Kiéu
van, (C) Kiéu hon hop.

- Dau hiéu “diém sang Khi xuét hién mot vi tri (khéng quan trong hinh dang)
tang cucmg ndng d6 16t din dén hinh anh ting sang khu tr so véi ving nhu mé c6 tim
nhuén i6t xung quanh trén IOM (Hinh 2).

- Né)ng d6 6t cao nhat cua vung CS va gia tri nay so voi SSS: Trén IOM, dat
ROI tron 0,1cm? & SSS 1am gié tri tham chiéu, ROI tron 0,3cm? dit ¢ ving quan st co
ndng do idt thoat mach cao nhat & ving CS va ghi nhan gia tri hai bién s6 (Hinh 3).

- Pam d6 HU va ndng dd idt cao nhat ciia SSS: Pugc x4c dinh bang cach dat
ROI tron 0,3cm? ¢ SSS vi tri khong ¢ xao anh, noi c6 dam dd cao nhét 1an luot trén anh
don muc nang lugng 40 120 kV va IOM.

Hinh 2: Ddu hiéu “diém sing” trén IOM. (4), (B) Bén trong viing CS c6 mang va vét
ting dam khdc biét. (C) Nhiéu cham tang ddam bén trong viing CS.
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Hinh 3: A, ROI nhé (0,1cm?) dit & SSS lam gid tri tham chiéu. B, ¢ truong hop nay,

gid tri nong dé iot cao nhat ving CS la 2,731 mg/ml va gid tri nay so véi SSS la 180%.

1.3. Xirly dir li€u

Két qua sau thu thap duoc xur 1i va tinh toan bang phadn mém SPSS 23. So sanh
hai ti 1¢ bang phép kiém %2 va hiéu chinh bang phép kiém Fisher chinh x4c néu tan sb
quan sat < 5. So sanh hai s6 trung binh bang kiém dinh T trong truong hop c6 phan phoi
chuén, kiém dinh phi tham s6 Mann - Whitney U v6i phan phdi khong chuan. Phan tich
duong cong ROC va tim ngudng cit tdi wu cho cac chi sé ddm d6 cao nhét cua SSS,
nong do 16t tuong doi cua vung CS so vdi SSS.

1.4. Vin déy dirc

Nghién ctru nay dugc su chép thuan cua Ho1 déng Y dirc Bénh vién Quany 175,
dya trén hinh anh, dién tién 1am sang dugc ghi nhan trén bénh an dién tir, khong thuc
hién bat ky can thiép ndo trén bénh nhén, khong anh hudng dén quyét dinh diéu tri cia
bac si lam sang.

2. KET QUA VA BAN LUAN

Dua trén cac tiéu chuin chon mau va tiéu chuin loai trtr, chung t61 thu thap dugc
30 truong hop dé dua vao mau nghién ctru bao gdm 28 trudng hop nhdi mau tudn hoan
trude va 02 trudng hop nhdi mau tudn hoan sau. Trong do, 06 bénh nhan c6 dién tién
XHN déu thudc nhom nhdi mau tudn hoan trude va 24 bénh nhan con lai khong dién tién
XHN. 6 tudi trung binh cta mau nghién ctru 13 63,2 + 10,8 tudi, trong d6 c6 16 nam
(chiém ty 18 53,3%) va 14 nit (chiém ty 1 46,7%), ty 1& nam/nit xap xi 1,1/1.
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2.1. Gia tri tién doan XHN ciia DECT dua trén céc diic diém dinh tinh

Bang 1: Su lién quan giira cac dic diém dinh tinh viing CS véi két cuc XHN

Cé XHN Khong XHN  Gia trip
(n=6) (n=24)

Kiéu phan b ving CS 0,012
Kiéu van 1/6 (16,7%)  3/24 (12,5%)
Kiéu vo 1/6 (16,7%)  10/24 (41,7%)
Kiéu hdn hop 4/6 (66,6%) 2/24 (8,3%)
Khong 0/6 (0%) 9/24 (37,5%)

Dau hiéu “diém sang” 0,01
Co 4/6 (66,7%) 1/15 (6,7%)
Khong 2/6 (33,3%)  14/15 (93,3%)

Ghi chii:--CS: Tam nhuan thudc can quang

* C6 ¥ nghia théng ké

Vé kiéu phan bd cia ving CS
& nhém XHN, kiéu hdn hop chiém wu
thé voi ty 18 66,7%, kiéu van va kiéu vo
chiém ty 18 bang nhau 1a 16,7% va khong
cO trudong hop nao khong co6 vung thoat
mach thubc can quang trong nhu mé nio.
O nhém khéng XHN, kiéu v6 chiém wu
thé nhét voi 41,7%, ké dén 13 sd truong
hop khong c6 ving thoat mach thudc can
quang chiém 37,5%, kiéu van chiém 12,5%
va cubi cung 14 kiéu hdn hop chiém 8,3%.
Su khac biét nay 1a ¢6 y nghia théng ké véi
p=0,01. Do d6, ving CS phan bé kiéu hdn
hop c6 thé 13 mot ddu hiéu du doan XHN.
Mot gia thuyét hop 1y dé 1y giai cho mdi
lién quan giira kiéu phan bd nay véi XHN
1a: kiéu phan bé hdn hop phan 4nh mtc
do lan téa va nghiém trong cua tinh trang
t6n thuong hang rio méu nao. Do khi chat
can quang idt tdm nhuan ca vao nhu mé
néng va sau cua nio co thé chi diém cho
tinh trang viém va t6n thuong té bao ndi

50

mo va nhu mé nio di lan rong, gop phan
vao XHN sau tai tudi mau. Nguoc lai, kiéu
phan bd don 1¢ dic biét chi ¢ ving vo c6
thé dai dién cho ving t6n thuong khu tru
hon, muc dd ro ri ibt gi61 han, va do dé
nguy co XHN thip hon. Pang cht ¥, nhém
khong c6 vung CS chi gap & nhom khong
XHN (chiém dén 37,5%), diéu nay goi y
rang viéc khong phat hién duoc ving CS
c6 thé 1a mét chi bao cia hang rao mau nio
con nguyén ven hoic muc do tén thuong
qua it chi gdy ro ri mot luong thude can
quang nho khong du dé quan sat thiy duoc.

Vé dau hiéu “diém sang”, & nhom
XHN chiém 66,7% va nhém khong XHN 1a
6,7%. Su khac biét nay 1a c6 y nghia théng
ké (p=0,01). Piéu nay c6 nghia I ddu hiéu
“diém sang” c6 thé 1a mot chi diém hinh
anh tiém ning gitp du bao XHN sau EVT.
Chung t6i dat gia thuyét rang “diém sang”
c6 thé phan anh vung ton thuong hang
rao mau nao nghi€ém trong, cho phép mot
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lwong 16n i6t thoat ra khoi long mach va
tich tu tai chd voi n6ng do cao, hinh thanh
nén mot vung sang khu tra bén trong vung
CS. Mic du s6 lugng mau con han ché,
day 1a mot chi s tién doan dwong manh.
Tuy nhién, chiing t6i can nhan manh rang

co ché sinh 1y bénh nay hién chi mang tinh
suy luan va chua duoc kiém chting thuc
nghi¢m. Do do, phat hién nay hién chi nén
dugc xem 1a mot quan sat ban dau goi y
modi lién quan tiém ning gilta dic diém
vung CS va nguy co XHN sau can thiép

2.2. Gia tri tién doan XHN ciia DECT dua trén cic diic diém dinh lwong

Bang 2: Su lién quan giira cac chi s6 dinh lwong viing CS va két cuc XHN

C6 XHN  Khong XHN Gia tri
(n=6) (n=15) p
Nong d¢ ibt tuyét d6i ciia CS 0,384
Trung binh (mg/ml) 1,8+0.8 1,408
Nong d6 i6t twong ddi ctua CS so voi SSS 0,001°
Trung vi (%) 490 + 420,8 115+51

Ghi chii: CS: Tam nhuén thudc can quang; SSS: Xoang tinh mach doc trén

* C6 y nghia théng ké

Vé thong s6 ndng d6 idt cao nhat
ctia ving CS, trung binh gia tri thong sd
nay ¢ nhom XHN la 1,8 + 0,8 mg/ml cao
hon so v&1 & nhom khong XHN 1a 1,4 +
0,8 mg/ml. Sy khac biét nay la khong cé
¥ nghia théng ké (p>0,05). Két qua cua
chung t6i kha twong ddéng voi tic gia
Huang (2024) [10]. Trong khi do, ¢ cac
nghién clru cua cac tac gia Bonatti (2018)
[7], V@i Thi Thanh (2020) [6] déu nhan
dinh gia tri thong s6 ndy & nhom c6 XHN
cao hon nhém khong XHN c6 y nghia
théng ké (p<0,05). Su trai nguoc ndy co
thé do trong nghién ctru cua chung toi
va tac gid Huang (2024) [10], bénh nhan
dugc chyp DECT trong vong 24 gio sau
EVT, trong khi d6 thoi gian cho phép cua
tac gia Bonatti (2018) [7] va Vii Thi Thanh

(2020) [6] 14n luot 1a trong vong 60 phit va
75 phut. Diéu nay co thé dan dén su khac
biét 1on vi i6t 1a mot chat c¢6 thé duoc hap
thu hoan toan. Hay noi cach khéc, chiing
t6i cho rang viéc dinh luong i6t cia ving
CS tai mot thoi diém 1a kém khach quan.

Vé thong s6 nong do i6t cao nhit
ctiia CS so v6i SSS, trung vi thong s nay
0 nhom XHN la 490 + 420,8%, cao hon
so v&1 0 nhom khong XHN 1a 115 + 51%.
Sy khac biét nay 1a c6 y nghia thong ké
(p=0,001). Do d6, chi sé nay c6 kha ning
du bao XHN mot cach dang tin cay trong
nghién ctru cua chung t61. Nhan dinh nay
la phu hop vd&i nghién cuu cua tac gia
Byrne (2020) [9] va Ma (2022) [12]. Xét
v& mit ban chat, so v&i chi s6 dinh luong
noéng do idt cua ving CS don thuan tai
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mot thoi diém, chang t6i cho ring viée
so sanh gia tri nay véi gia tri ndong do ibt
trong xoang tinh mach doc trén c6 thé co
thé giam thiéu bién thién va cho phép tién

doan xuat huyét ndo tot hon. Viéc ca ba
nghién ctru hién hanh c6 danh gia chi sb
nay déu c6 cung nhan dinh cang cing cb
gia thuyét nay.

Bang 3: Sw lién quan giira cac chi sé dinh lwong SSS véi két cuc XHN

C6 XHN  Khong XHN  Gi4 tri

(n=6) (n=24) p
Dam d6 cao nhat ciia SSS 0,01
Trung binh (HU) 42,8 +9.6 56,8 + 11,5
Néng dd 6t cao nhét ctia SSS 0,163
Trung vi (mg/ml) 0,4+0,7 0,8+1,0

Ghi chu:--SSS: Xoang tinh mach doc trén

2 C6 y nghia thong ké

Vé thong s6 dam do cao nhit cua
SSS, trung binh gia tri nay & nhém XHN
1a thap hon so v&i nhom khong XHN (42,8
+ 9,6 HU so voi 56,8 = 11,5 HU). Su khac
biét nay 1a c6 ¥ nghia thong ké (p=0,01),
phu hgp v6i nhan dinh cua tac gia Huang
(2024) [10]. Chung t6i dat gia thuyét ring
gia tri ndy thip c6 thé phan anh tinh trang
giam hdi Ivu tinh mach ndo — 13 mot hién
tuong da dugc ching minh din dén ting
nguy co xuat huyét nio.

Vé thong sb ndng do idt cao nhit
cua SSS, trung vi gia tri nay 6 nhom XHN
1a thap hon so v6i nhom khong XHN (0,4
+ 0,7 mg/ml so voi 0,8 = 1,0 mg/ml).
Chung toi khong tim thay su khac biét co
y nghia théng ké trong gia tri nay giita hai
nhom. Nhan dinh nay 13 twong dong véi
nghién clru cua tac gia Huang (2024) [10].
Piéu dang chu y 1a mic du chung toi dat
mot gia thuyét cho thong s6 nay tuong tur
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v6i thong s6 dinh lugng dam do cao nhét
ctia SSS, két qua nghién ctru ctia hai thong
s6 ndy lai trai nguoc nhau. Phat hién nay
dat ra cau hoi vé vai tro khac biét gitra dam
d6 HU va nong d i6t trong viéc phan anh
huyét dong hoc va mdi lién quan véi nguy
co XHN sau EVT. Trén ly thuyét, ddm d6
HU 6 vi tri nay 1a mot thong s6 chiu anh
huong béi nhiéu yéu té bao gdm ca ndng do
i6t va cac chat trong long mach nhu hong
cau, hematocrit, dd nhét mau, ... Trong khi
d6, nong do 6t do duoc trén IOM 13 mot
thong sé dic hiéu hon, phan anh truc tiép
néng do 16t trong long mach, loai bd su
anh huong cua cac vat chat khac. Do do,
viéc do dam d6 HU c6 thé gian tiép phan
anh tinh trang huyét dong tinh mach nio
phtic tap nhu dong chay cham, giam db
day tinh mach hodc thay d6i thanh phan
mAau sau tai tudi mau twong ddi tot hon so
v6i chi dinh luong ndng d6 16t don thuan.
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Biéu dé 1: Puong cong ROC ciia ddm dé cao nhat ciia SSS

Thong s6 dam do cao nhat ciia SSS
c6 thé ding dé dy doan nguy co xuat huyét
nao, voi dién tich dudi duong cong (AUC)
14 0,847 (p=0,01). Gia trj nay thip hon
52,7HU canh bao nguy co xuét huyét nio
sau can thi¢p vdi dd nhay 66,7% va do dac

hiéu 100%. Diém cit cta thong s6 nay trong
nghién ctru cia ching t6i la cao hon so voi
tac gia Huang (2024) [10] (52,7 HU so véi
43,3 HU), va hi€u nang chén doan cling vuot
trdi hon (AUC=0,847 so v6i 0,647). Su khac
bi¢t nay cé thé do khac biét vé c¢& mau.
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Biéu d6 2: Puong cong ROC ciia nong dé iot cao nhat ciia viing CS so véi SSS
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Thong s6 nong do 16t cao nhat cta
vung CS so véi SSS c6 thé dung dé dy doan
nguy co xuat huyét nio, voi AUC=0,978,
p=0,001. Gia tri cta thong sd nay trén
218,0% canh bao nguy co xuét huyét nio
sau can thiép vdi do nhay 100% va do dac
hiéu 93,3%. Nghién ctru cua ching t6i c6
gia tri diém cat kha twong dong véi diém
cat 222,8% trong nghién ciru cla tac gia
Ma (2022) [12] nhung cao hon kha nhiéu
so v6i diém cat 100% trong nghién ciu
cua tac gia Byrne (2020) [9].

Nghién ctru cua chung t61 c6 mot
s diém han ché. Thir nhét, ¢c& mau con
khiém ton, trong d6 sb trudong hop dién tién
XHN tuwong ddi it, lam giam d6 tin ciy cua
cac phan tich. Thtr hai, nhom tudn hoan
sau chi co 2 truong hop va khong ghi nhan
XHN, nén chua thé so sanh véi tuan hoan
trudc. Bén canh do, thiét ké don trung tam
cling gi6i han kha ning khai quat cua két
qua. Do vay, cac nghién ctru da trung tam

TAI LIEU THAM KHAO

v6i c& mau 16n hon 1a can thiét dé kiém
chiing va mé rong nhitng phat hién ban
dau cta ching toi.

3. KET LUAN

DECT c6 kha nang tién doan
nguy co XHN sau lay huyét khéi co hoc
dua trén viéc danh gia cac dac diém dinh
tinh nhu ving tdm nhuan thudc can quang
trong nhu mé ndo phan bd kiéu hon hop,
c6 dau hiéu “diém sang”. Cac chi sb dinh
lwong nhu ndng d6 idt cua ving tAm nhuén
thudc can quang so v6i xoang tinh mach
doc trén > 218% va chi s6 ddm d6 cao nhat
cua xoang tinh mach doc trén dugc do trén
murc nang luong 120 kV < 52,7 HU cling
co gia tri tién doan XHN véi do nhay va do
dic hiéu cao. Nhirng két qua nay can duoc
xac nhan thém & cac nghién ctu da trung
tam v6i ¢& mau 16n hon nham cung cb gia
tri img dung lam sang.
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