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PAC BIEM HINH ANH HOC VA UNG DUNG HUYNH QUANG
TRONG MO PIEU TRI PHAU THUAT TUI PHINH BONG MACH NAO
TUAN HOAN TRUGC VG TAI BENH VIEN TRUGNG BAI HOC Y HA NOI

Tran Trung Kién'2, Ng6 Anh Quan?, Poan Tuan Anh',

TOM TAT

Muc tiéu: Danh gia dac diém hinh anh hoc trwéc phau
thuat va két qua tng dung huynh quang trong mé (ICG)
két hop vi phau thuat didu tri tai phinh ddng mach nao tuan
hoan trwée vo tai Bénh vién Pai hoc Y Ha Nbi.

D6i twong va phwong phap nghién cteu: Nghién ctru
mo ta tién ctu cét ngang trén 51 bénh nhan dwoc chan
doan xac dinh v& tui phinh ddng mach néo tuan hoan truéc
va duwoc can thiép phau thuat tai Khoa Phau thuat Than
kinh, Bénh vién Dai hoc Y Ha Nbi.

Két qua: Dac diém bénh nhan: Nhom tudi tir 40-59
tudi chiém ty 1é cao nhét (51,0%)5. Ty I1& ni (54,9%) cao
hon nam (45,1%). Dac diém tui phinh: Da sé bénh nhan chi
c6 mét tui phinh (76,5%)78. Dwong kinh ¢b tdi phinh trung
binh la 3,7 £ 1,1 mm (v&i 60,8% < 4mm)78. Kich thwdec tuai
phinh trung binh la 6,5 + 3,7 mm, trong d6 tui phinh nhé
(< 7mm) chiém da sb (64,7%) va hinh dang hinh tui chiém
wu thé (84,3%). U'ng dung huynh quang ICG trong mé
dwoc ap dung & 20/51 bénh nhan (39,2%). Banh gia ICG
ngay sau lan dat clip dau tién cho thay chi 40,0% truwdng
hop dat t6i wu ngay tir dau; phat hién con cb hodc ton lwu
tai phinh & 60,0%, hep dong mach mang & 10,0% va tac
nhanh xuyén & 5,0%69. Két qua sau mé 1 thang, chup
MSCT kiém tra mach ndo & 45 bénh nhan ghi nhan ty l&
hep déng mach mang & nhém c6 st dung ICG la 10,0%
(2/20), c6 xu hwéng thdp hon so véi nhom khéng s dung
ICG la 13,3% (4/31).

Két luan: Vi phau thuat két hop danh gia huynh quang
ICG trong mé Ia phwong phap an toan va hiéu qua, dong
vai trd quan trong trong viéc hé tre phau thuat vién ra quyét
dinh kep clip t6i wu ngay trong md, gitip bao tén ddng mach
mang va cac nhanh xuyén.

T khéa: Tui phinh mach nao, dong mach tuan hoan
trwéde, vi phau thuat, huynh quang ICG, vé tui phinh.
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Pham Héng Huyén', Nguyén Thi Duyén’

Objective: To evaluate the preoperative imaging
characteristics and the results of intraoperative fluoroscopy
(ICG) combined with microsurgery for the treatment of
ruptured anterior circulatory cerebral aneurysms at Hanoi
Medical University Hospital.

Subjects and methods: A prospective cross-sectional
descriptive study was conducted on 51 patients diagnosed
with ruptured anterior circulatory cerebral aneurysms
who underwent surgical intervention at the Department of
Neurosurgery, Hanoi Medical University Hospital.

Results: Patient characteristics: The age group from
40-59 years old accounted for the highest proportion
(51.0%). The proportion of females (54.9%) was higher than
males (45.1%). Aneurysm characteristics: The majority of
patients had only one aneurysm (76.5%). The average
aneurysm neck diameter was 3.7 = 1.1 mm (with 60.8% <
4 mm). The average aneurysm size was 6.5 + 3.7 mm, with
small aneurysms (< 7 mm) being the majority (64.7%) and
saccular shape being predominant (84.3%). Intraoperative
ICG fluorescence was applied in 20/51 patients (39.2%).
ICG assessment immediately after the first clip placement
showed that only 40.0% of cases achieved optimal results
from the outset; residual aneurysm neck or saccular tissue
was detected in 60.0%, afferent arteriole stenosis in 10.0%,
and perforating branch occlusion in 5.0%. One month post-
surgery, MSCT angiography of the cerebral vessels in 45
patients revealed a rate of afferent arteriole stenosis in the
ICG-treated group of 10.0% (2/20), which tended to be
lower than in the non-ICG-treated group of 13.3% (4/31).

Conclusion: Microsurgery combined with
intraoperative ICG fluorescence assessment is a safe
and effective method, playing a crucial role in assisting
surgeons in making optimal clip placement decisions during
surgery, helping to preserve the aneurysm and perforating
branches.

Keywords: Cerebral aneurysm, anterior circulatory
artery, microsurgery, ICG fluorescence, aneurysm rupture.

I. DAT VAN DE

V& tui phinh déng mach ndo tuan hoan trwdc
la mo6t cAp cu ngoai khoa than kinh cuc ky nguy
hiém, c6 ty 1& t&r vong va tan phé rat cao néu khéng
dwoc xi tri kip thoi.' Trong quy trinh tiép can diéu
tri, vai trd ctia ch&n doan hinh anh trwéc phau thuat
la v6 cung quan trong, giup xac dinh chinh xac cac
déc diém giadi phau cda tai phinh nhw sé lwong, vi
tri, kich thwéc va duwong kinh ¢, tir d6 giup phau
thuat vién chd dong dwa ra ké hoach tiép can va can
thiép phu hop nh4t.2® Hién nay, vi phau thuat kep
clip trwc tiép cb tai phinh van 1a phwong phap diéu
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tri kinh dién, mang lai hiéu qua va dé an toan cao'.
Tuy nhién, viéc kep clip hoan toan bang méat thuwong
dwai kinh hién vi quang hoc théng thuéng van tiém
4n nhiéu thach thire ky thuat I&n. Phau thuat vién co
thé déi méat véi nguy co kep khong hét ¢d tui phinh
gay tdn lwu cb hodc than tai phinh, hodc vé tinh kep
vao déng mach mang va cac nhanh mach xuyén nhé
xung quanh, dan dén hep déng mach mang hoéc tac
nhanh xuyén gay bién chirng thiéu mau nao cuc bd
nghiém trong sau mé.45

Sw ra doi ctia ky thuat chup mach huynh quang
Indocyanine Green (ICG), dac biét la ché do phan
tich FLOW 800 tich hop trén cac hé théng kinh hién
vi hién dai nhv KINEVO 900S, da mang lai buéc
tién vwot bac trong phau thuat than kinh. Ky thuat
nay cho phép danh gia lwu thong mach mau theo
thoi gian thwe ngay trong mé. Qua dé, phau thuat
vién co thé xac nhan ttre thi hiéu qua kep tai phinh,
kip thoi phat hién cac bat thwong vé huyét dong dé
diéu chinh vi tri clip hodc dat them clip ngay lap ttre,
gilp bdo tén téi da cac cAu tric mach mau quan
trong xung quanh.Tai Bénh vién Trwong Dai hoc Y
Ha Noi, ky thuat huynh quang ICG da duwoc trién
khai thwéng quy tir thang 7/2025. D& cé nhirng
danh gia chuyén sau va hé thdng hon, chang toi
tién hanh dé tai nay nhadm hai muc tiéu chinh: Banh
gia dac diém hinh anh hoc cuda tdi phinh trwéc méd
va danh gia két qua ng dung huynh quang ICG két
hop vi phau thuat didu tri tai phinh déng mach néo
tudn hoan truéc vé.

ll. KET QUA VA BAN LUAN

Il. DOI TUGNG VA PHUONG PHAP

Do6i twong nghién ciu: Gdém nhitng bénh
nhan duwoc ghén doan la phinh Q(f)ng mach péo vo
va duoc phéu thuat tai khoa phau thuat Than kinh
va Cot Song Bénh vién, Pai hoc y Ha NGi thoi gian
nghién ctru : 01/2024 dén 06/2026.

Tiéu chuan Iwa chon

- Bénh nhan dwoc chan doan xac dinh PDMN vé.

- Bénh nhan dwgc phau thuat vi phau X ly tai
phinh dC)r)g mach néo tai khoa phau thuat Than Kinh
va Cot Song Bénh vién Dai hoc Y Ha Noi.

- Bénh nrlén dwoc theo déi lam sang va can lam
sang sau phau thuat.

Tiéu chuan loai triv

- Bénh nhan dwoc chan doan PPMN v& nhung
khong can thiép phau thuat.

- Bénh nhéan cé PQMN v& nhwng co lam sang
nang, gia dinh khéng dong y can thiép.

- Khdng khai thac dwoc thdng tin bénh nhan: tinh
trang truwéc mc‘), khér]g lién lac dwgc, khong theo doi
dwoc sau diéu tri phau thuat.

C& mau trong nghién ctru la c& mau thuan tién

Chi tiéu nghién ctru:

Tuéi, gidi.

Chi tiéu hinh anh trén cét 16p vi tinh da day, MR,
DSA

Danh gia trong md cé str dung huynh quang (ICG)

3.1. Tudi, gioi
Bang 1. Phan bé theo dé tudi va gici tinh (n=51)
. Nam Niv Téng p
Do tuoi
n % n % n %
<40 4 17,4 0 0 4 7,8
40-59 12 52,2 14 50,0 26 51,0
0,061
60-69 6 26,1 9 321 15 29,4
270 1 4,3 5 19,6 6 11,8
Téng 23 451 28 54,9 51 100

Nhan xét: Nhém tudi 40-59 chiém ty 1é cao nhat & ca nam (52,2%) va ni¥ (50,0%). Nhém bénh nhan duéi
40 tudi chi gap & nam (17,4%), trong khi nhém ti 70 tudi tré 1én g&p nhiéu hon & ni (19,6% so v6&i 4,3%).
Tuy nhién, sy khac biét vé phan b nhém tudi gitra hai gi¢i khong coé y nghia théng ké (Fisher’s Exact Test,

p =0,061).
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Bang 2. Vi tri chdy mau dwdi mang nhén trén phim chup CLVT

Hinh anh trén CT n %
Chay mau bé trén yén 28 54,9
Chay mau khe lién ban cau 18 35,3
Chay mau ranh Sylvius 23 451
Bé& quanh cau nao 9 17,6
Bé day 7 13,7

Nhan xét: Vi tri chdy mau dwéi nhén hay gép nhét 1a chady mau bé trén yén chiém 54,9%, chdy mau duéi
nhén ranh Sylvius chiém 45,1%.

3.2. Dic diém tai phinh
Bang 3. Hinh anh tui phinh trén phim chup truéc mé (n=51)

Hinh anh trén phim n %
1 39 76,5
Sé lwong tui 2 11 21,6
3 1 2,0
<4mm 31 60,8
Pudng kinh ¢b tai phinh =4mm 20 39,2
Mean+SD 3,711
Nhé (<7mm) 33 64,7
Trung binh (7-12mm) 15 29,4
Phan do tui phinh Lén (12-24mm) 3 5,9
Khéng 16(=25mm) 0 0,0
Mean+SD 6,5+3,7
Ty 1& than tai phinh/cd 22 3 59
tui phinh <2 48 94.1
Hinh ti 43 84,3
Nhiéu mui 6 11,8
Hinh déng tui phinh
Bong nuéc 1 2,0
Thoi 1 2,0

Nhén xét: Da s6 bénh nhan trong nghién ctru chi cé mét tui phinh (76,5%), trong khi cé hai tdi phinh chiém
21,6% va ba tui phinh chi chiém 2,0%. BPuwong kinh cd tui phinh <4 mm gap & 60,8% bénh nhan, duwdng kinh
cb trung binh Ia 3,7 = 1,1 mm. Theo phan loai ISUIA, tii phinh nhé (<7 mm) chiém ty 1& cao nhét (64,7%), tiép
theo la tui phinh trung binh (29,4%) va tui phinh I&n (5,9%); kich thwéc tdi phinh trung binh 1a 6,5 + 3,7 mm.
Phan I&n tdi phinh c6 ty 1& than tai/cd thi <2 (94,1%) va hinh dang déu (hinh tai) chiém da sb (84,3%), trong
khi cac dang nhiéu mui, bong ngwoc va hinh thoi gap véi ty 18 thap.
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Bang 4. Két qua danh gié lvu théng mach méu béng ICG sau kep tui phinh (n=20)

Két qua ICG lan dau n %
Kep clip t&i wu ngay lan dau 8 40,0
Phat hién con cd/tdn Iwu tdi phinh 12 60,0
Phat hién tic nhanh Xxuyén 1 5,0
Phat hién hep déng mach mang 2 10,0

Hinh 1. Hinh anh tdi phinh déng mach néo giira bén phai, BN Bui Chi T, 49 tudi.

a: Hinh anh tdi phinh v& day quay vao trong, dwdi trirdc khi kep.
b: Heatmap/ICG trwéc clip: thé hién dong ICG dang di vao tli phinh va cac nhanh mach.ché dé6 FLOW

800 (kinh KINEVO 900S).

¢: Sau dat clip: danh gia dong thoi sw mét/giém tin hiéu tai tai phinh va sw duy tri tin hiéu tai cac nhanh M2

Relative intensity [%]

100

egions of Interest (ROIs) 1 2 3 4 5 6

000 403 004 000 000 000

24771 24678 24856 24387 24540 20171

116 385 249 051 059 016

Hinh 2. Két qua phan tich FLOW 800 truéc va sau khi dét clip, BN Bui Chi T, 49 tuéi — v& tdi phinh déng
mach ndo gitra bén phai.

Trong nghién clu cla chung téi, ky thuat chup
mach huynh quang Indocyanine Green (ICG) dwogc
ap dung thanh céng trén 20/51 bénh nhan (39,2%).
Két qua thu dwoc da ching minh gia tri 1am sang
vuot tréi cla ICG trong viéc kiém soat chét lwong
kep clip. Cu thé, danh gia béng ICG ngay sau lan dat
clip dau tién cho thay chi cé 8/20 trwdng hop (40,0%)
dat két qua téi wu ngay tir dau. Trong 12 trwéng hop

con lai (chiém dén 60,0%), chup mach ICG da phat
hién cac bat thuéng nghiém trong bao gébm: con cb
hoac ton lwu tdi phinh & 12 trwéng hop (60,0%), hep
déng mach mang & 2 trwdng hop (10,0%)12 va téc
nhanh mach xuyén & 1 trwong hop (5,0%)12. Nho
nhirng phat hién theo thdi gian thwe nay, phau thuat
vién da kip thoi thay ddi chién lwoc phau thuat truc
tiép ngay trong md: tién hanh diéu chinh lai vi tri clip
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& 12 trwdng hop va dat bd sung thém clip & 5 trwdng
hop. Piéu nay khang dinh ICG khéng don thuan |a
mot cong cu xac nhan két qua sau kep, ma thyc sw
la phwong tién hd tro ra quyét dinh quan trong, gitp
phat hién nhay bén nhirng tén thwong huyét dong ma
mat thwdng hodc quan sat truc tiép dudi kinh hién vi
quang hoc rat dé bd sét. Raabe va cong sw — nhirng
nguoi di tién phong trong viéc tich hop ICG vao phau
thuat tai phinh — ghi nhan khoang 9% trwong hop
phai diéu chinh lai clip sau khi hinh &nh huynh quang
phat hién tinh trang hep déng mach mang hoac tdn
lwu tdi phinh ma phau thuat vién khéng thé nhan biét
béng quan sat thong thwong'. Twong tw, Roessler
va cong s khi tdng két trén mot c& mau 16n gdm
246 ca phau thuat véi 295 tai phinh cling bao céo
ty 1& phai thay dbi vi tri clip sau khi chup ICG la 9%
(22/246 ca). Trong s6 do, nguyén nhan chd yéu dan
dén viéc phai diéu chinh clip la hep d6ng mach mang
(16 trwdng hop) va tic nhanh xuyén (6 trudng hop).
Mé&c du ty & phai diéu chinh clip trong nghién ctu
ctia chuing t6i cao hon c6 thé lién quan dén thoi diém
st dung ICG trong md.

Danh gia hiéu qua sau md bang MSCT mach nao
va han ché cta nghién ctru Dé danh gia khach quan
két qua kep ti phinh & giai doan muén, sau phau
thuat da c6 45/51 bénh nhan (86,3%) dwoc chup cét
I&p vi tinh da day (MSCT) kiém tra mach mau n&o
sau 1 thang. Két qua ghi nhan c6 6/44 bénh nhan
(13,6%) c6 hinh anh hep dong mach mang kem gidm
tin hiéu dong chay doan xa sau tdi phinh. Bang chu
y, khi phan tich sdu hon theo tirng nhom, chung toi
nhan thdy sy khac biét cé y nghia lam sang: trong
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6 truong hop hep dong mach mang sau mé nay,
c6 dén 4 bénh nhan thuéc nhém phau thuat truyén
théng (khéng st dung ICG) chiém 13,3%, c6 2 bénh
nhan thuéc nhém cé tng dung ICG 10,0% .

IV. KET LUAN

Két hop gitra chadn doan hinh anh trwéc phau
thuat giup dwa ra k& hoach phu hop, va hinh anh
huynh quang trong mé dé& dam bao két qua phau
thuat cho tui phinh déng mach néo v& tudn hoan
trwdc cé ty 1€ thanh cong cao.
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