TAP CHIi NGHIEN C(PU Y HOC

CAT LOP VI TiNH HAI MUPC NANG LUQNG TRONG DANH GIA
HEP XO V(YA VOl HOA DPONG MACH CANH NGOAI SO

Pham Hong Burc'?™, Nguyén Hiru Thuyét', BDinh Trung Thanh?

"Trrong Pai hoc Y Ha Noi
2Bénh vién da khoa Xanh Pén Ha Noi

St dung cét I6p vi tinh (CLVT) hai mirc ndng luong (Dual energy Computed Tomographic: DECT) véi ky

thuat tao énh xoé xo vira véi hod dé danh gia mirc dé hep déng mach céanh trong (Internal Carotide Artery:

ICA) c6 so sénh véi énh cat I6p vi tinh mach mau thuong qui (Computed Tomographic Angiography: CTA) trén

27 bénh nhén véi 43 déng mach canh trong bj hep. Mirc dé hep dwoc danh gia theo NASCET trén cé hai ky

thuét CTA thuong qui va DECT c6 loai bé voi hoé. Két qua cho thdy cé sw phu hop véi mirc do rét tét giira

hai phuong thirc chédn doan nay trong danh gia mirc dé hep ICA véi hé sé Kappa = 0,812. Murc d6 hep trung
binh ICA do trén hinh dnh CTA théng thuong va DECT lan luot 1a 63,3 + 25,0% va 59,5 + 24,4%, sw khac biét

c6 y nghia théng ké (p < 0,001). Nhw vay, DECT loai b6 méang xo vita véi hod da tao diéu kién thuan loi cho

viéc danh gia mirc d6 hep trong moi trirong hop, nhw vay né phén loai hep ICA tét hon CTA théng thuong.

T khéa: hep dong mach canh, mang xo vira, CLVT hai mirc nang lwong.

l. DAT VAN BE

Trong cac bénh ly lién quan dén tim mach,
dot quy chiém ty 1& dang ké va thiéu mau nao
la thé bénh ly thwdng gdp nhat trong nhém dot
quy. Bénh xo vira ddéng mach canh trong ngoai
so la mét nguyén nhan thwdng gap gay ra dot
quy thiéu mau nzo, chiém khoang 7-18%."

Céc phuwong thirc chan doan hinh anh dwoc
str dung dé danh gia hep dd6ng mach canh ngoai
so bao gébm: Siéu am Doppler mach mau, cat
I&p vi tinh mach mau (Computed Tomographic
Angiography: CTA), cong hwdng ttr mach mau
(Magnetic Resonance Angiography: MRA),
chup mach sb hoa xoa nén (Digital Subtraction
Angiography: DSA). Siéu am Doppler la
phwong phap ré tién, dé ap dung va thwong
dwoc str dung nhw moét xét nghiém sang loc
dé quyét dinh c6 thwc hién DSA hay khong.2
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Tuy nhién, DSA mac du Ia tiéu chuén vang,
nhwng cé han ché la phwong thirc xam
pham nén khéng dung thwdng qui tAm soat
tdn thwong hep mach canh.? Do vay, CTA va
MRA la nhirng phwong thrc ngay cang duoc
s dung réng rai, khéng nhirng dé danh gia
hep déng mach canh v&i do chinh xac cao
ma con cho nhirng thdng tin vé mach noi so
va tinh trang quai déng mach cha dé lap ké
hoach can thiép.2 CTA ¢6 lgi thé hon MRA
trong danh gia d&c diém voi hoa ciia mang xo
vira.* Tuy nhién, gia tri chan doan cta CTA
théng thwong trong danh gia mirc dé hep co
thé bi han ché khi xo vira voi hoa do khé phan
biét Ibng mach cé thudc can quang cé cung
ty trong.® Chup cét I&p vi tinh hai mic ndng
lwvong (DECT) la mét k§ thuat méi co kha
nang khac phuc han ché nay. Hé théng dung
hai nguén phat tia X vé&i kilovolt khac nhau.
Nguyén t& khdi cha idt va canxi khac nhau
nén co sw suy gidm tia X khac nhau & cac
muc nang lwgng khac nhau, do dé ky thuat
nay c6 kha nang phan biét gitra ibt cadn quang
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va cAu truc voi hoa, va cho phép loai bé méng
xo vira vbi hoa gilp danh gia mirc dé hep
long mach chinh xac hon.*%” Muc dich cla
nghién ctu nay la gép phan khang dinh vai
tro cia DECT so voi CTA trong xac dinh muirc
dd hep déng mach canh do xo vira.

Il. DOl TUONG VA PHUONG PHAP

1. Déi twong

Nghién ctru gdm 27 bénh nhan trén siéu am
Doppler c6 hep dong mach canh ngoai so moét
ho&c hai bén, c6 hodc khéng c6 biéu hién triéu
chng than kinh lién quan dén mach néo, duoc
chi dinh chup DECT dé danh gia tinh trang voi
hoa va mirc d6 hep dong mach canh ngoai
so tai Bénh vién Xanh Pén, trong thoi gian to
06/2018 dén 06/2020.
2. Phwong phap

Cach thitrc chup va tao anh DECT

T4t cd bénh nhan déu duoc chup cét
I&p vi tinh 384 day hai ngudn nang lwong
(SOMATOM Force, Siemens, Bwc). Qui trinh
chup gdm s dung hai bong: béong A (150 kV,
250 mA) va bong B (80 kV, 410 mA) voi do
day 2 x 192 x 0,6 mm, buw&c nhay pitch 0,75
va thdi gian quay 0,25 gidy. Dé danh gia thoi
gian bom thudc can quang tdi wu trwédc khi
chup, th test dwoc thwc hién véi bom 10 mi
can quang (Xenetix 350mglod/ml, Guerbet,
Phap) véi tbc do 5 ml/s, tiép theo 1a 40 ml
nuwédc mudi sinh ly, qua dwdng truyén tinh
mach bang kim 18-gauge & nép khuyu tay.
Sau khi xac dinh thoi gian dat dinh thubc can
quang & quai déng mach cha, tién hanh chup
hé mach canh v&i bom 40 ml cdn quang va
tdc dd nhw thir test. Qua trinh quét duoc thuc
hién theo huéng tlr quai ddng mach chd dén
gitra hép so.

Hinh anh dwoc dwng lai voi do day lat cat
0,625 mm, trén clra sb rong va trung tam (WW:
600, WL:150). Hinh &nh hién thj ICA dwoc s

dung 1a hinh tai tao nhiéu mat phang (Multi-
Planar Reformation: MPR) vé&i d6 day 1,5 mm,
va tai tao hinh chiéu cwéng dé tbi da (Maximum
Intensity Projection: MIP). Hinh anh thu dwoc
doéng thoi cho hai bd anh twong tng véi hai
ngudn nang lwong khac nhau (80KV va 150KV)
bang pham mém 3D (Syngo, Siemens Medical
Solutions, Brc).

Low kV

High kV

Hinh 1. MD (Material decomposition) la thuat
toan tao ra mét sé hinh anh DE (Dual energy)

Thuat toan nay cé thé phan biét mot vat
liéu v&i cac vat lieu khac nhw xwong (Bone)
va i6t (lodine) bang cach s&r dung mét dwdng
phan cach (Separation line). Thuat nglr nay
da dwoc str dung cho (rng dung loai bé xwong
trwc tiép DE.8

DPau tién, tao anh CTA thudng qui bang
két hop hai bé &nh quét nang lwong thap voi
nang lwong cao (gibng nhuw CTA nang luong
don) véi hé sb trong 1a 0,5. Sau d6, di liéu thd
clia hai &nh quét c6 nang lvgng khac nhau nay
duwoc chuyén dén tram x& ly dé tao anh bang
ky thuat Head Bone Removal, gitp loai b cau
tric c6 canxi (xwong, vbi hoa). Ky thuat nay
stt dung thuat toan loai trtr vat liéu (Material
decomposition algorithm: MD algorithm). Bay
la mot thuat toan co ban trén DECT cé thé
phan biét gitra hai cAu tric khac nhau twong
(ng v&i cac vat liéu khac nhau, cu thé 1a phan
biét gitra xwong hay mang voi hoa véi ibt can

2
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quang trong long mach (Hinh 1). Ung dung loai
bd xwong tryc tiép ctia CT hai mrc nang lvong
la mét phwong phap dang tin cdy va nhanh
hon so v&i phwong phap xoa nén don gian cla
chdng anh khéng va c6 can quang trén CT don
nang lwong [Hinh 2].8

Phan tich hinh anh

B

Hinh 2. Anh cat ngang qua doan xuét phat
cua ICA trai, trén CTA thong thwong cé xoa
nén (A) va trén anh DE c6 xoa voi hoa cla
mang xo’ vira (B)

Cho thdy CTA danh gia qua m&c mirc do
hep clia ICA do mang xo vira vbi hoa gay so
v&i dnh DE.

Hai bo di¥ liéu hinh anh CTA va DECT xda
v6i hod cla tirng bénh nhan duwoc tach riéng,
theo th( tw ngau nhién. M&i bd dir liéu déu
dwoc danh gia theo tiéu chuadn NASCET doc
lap b&i hai bac sy dién quang co6 kinh nghiém
(P.H.B&rc va B.T.Thanh). Sau do, ca hai ngu&i
doc cung nhau xem xét va quyét dinh mic do
hep theo phwong phap ddng thuan.

Tinh chat vdi hoa: chia thanh 3 loai theo
nghién clu cla Das va cong sy,° dwa vao ty
trong cla mang xo vi¥a: mém (< 50HU), véi
hoa (> 120HU), va hén hop (c6é ca hai thanh
phan trén). Phan tich mang xo viva duoc thuc
hién trén cac I&p cat ngang, anh MPR, anh MIP
tai quanh doan hep nhat ctia ICA. Mtc dd hep
déng mach canh dwgc do trén hinh anh trwédc
(trén CTA) va sau khi xoa xo vira voi hoa (trén
DECT) theo phuong phap NASCET, dwa vao
chi s6 dwérng kinh ldng mach hep (A) va dudng
kinh ldbng mach binh thuwdng sau hep (B), v&i
cong thire la: (B-A)/B 100%.

Hinh 3. Anh MIP doan hep ICA, trwéc (A) va
sau khi xoa mang xo’ vira vé6i hoa (B), cho
thay hep vi tri géc dong mach canh trong.

Mang xo vira gay khé danh gia va c6 thé
danh gia qua mirc mirc do hep dong mach
canh. Theo NASCET: hep mirc do
50-70% (A), hep 70-99% (B)
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Phan tich théng ké

Cac gia tri cia mirc d6 hep dwoc ghi lai
béng cac phwong tién s hoc va doé léch chuén,
hé sb twong quan Pearson r dwoc thwc hién
gitra két qua CTA va DE xoa véi hoa, théng ké
Cohen’s k-test cling dwoc st dung cho mirc
do phu hop gitra hai phwong thirc hinh anh
nay (kappa < 0,2 = khong dat, 0,61 - 0,8 = tét,
0,81 - 1 = rat t6t). So sanh trung binh cda hai
nhém ghép cdp c6 phan phdi chuan dwoc thuc
hién bang kiém dinh Paired-Sample T-Test,

kiém dinh Wilcoxon ghép cap. Tt ca cac sb
lidu théng ké dwoc phan tich bang phan mém
SPSS (release 23.0; IBM, Chicago, IL).
4. Pao dirc nghién ctru

DPay la mot phan cla dé tai tot nghiép bac
sy ndi trd cua tac gia va da dwoc thong qua hoi
ddng dé& cwong cla trwdng Pai hoc Y Ha noi.
Tét ca cac qui trinh k¥ thuat dwoc thue hién theo
D@ liéu thong tin la nghién clru mo ta khong
can thiép, nén khong anh hwdng dén quyén va
nghia vu clia bénh nhan tham gia nghién ctru.

véi nhém nhd phan bd khéng chuan dung

lll. KET QUA

Nghién ctru gébm cé 27 bénh nhan (BN), 23 nam va 4 ni (ty 1& 5,75:1). Tubi trung binh la 69 +10
tudi (45 - 85); trong d6 c6 21 BN (92,6%) cd triéu chirng 1am sang, gdm nhdi mau no nhe (44,4%)
va thiéu mau ndo thoadng qua (48,1%). Cac BN déu cé moét hay nhiéu yéu té nguy co kém theo nhw
tang huyét ap, dai dwong, réi loan lipid mau; trong d6 tang huyét ap chiém ty 1& cao nhét (85,2%).

Phan tram hep CTA

T T T T T T
0 20 40 80 80 100

Phan trém hep DSCT
Biéu d6 1. Phan tan diém sé NASCET ctia DECT v&i CTA thé hién méi quan hé tuyén tinh
thuén (r = 0,996; p < 0,001)

T4t ca cac BN dwoc danh gia bdng DECT véi chat lwong hinh &nh rét tét (100%). Trong 27 BN
c6 16 trworng hop 1a mang xo viva gay hep ca hai bén va déu & doan phinh canh, nhw vay tdng c6
43 dong mach canh dwoc danh gia, vi tri hep hodc & phinh canh hodc & doan gan cta ICA. Mang
xo vira loai hén hop cé chiém 74,4%, xo vira voi hoa chiém 18,6%, xo viva mém it gép nhét (7,0%).
C6 mbi twong quan tuyén tinh gitra mirc dd hep theo phwong phap NASCET trén CTA va DECT s
twong quan nay chét ché véir = 0,996; p < 0,001 (Biéu db 1). Cé sw phi hop v&i mirc do rat tét gitra
hai phwong thirc chan doan nay trong danh gia mirc dd hep dong mach canh trong véi hé sé Kappa
= 0,812. Pang chu y la v&i mie hep tir 70 - 99% |a mirc cé chi dinh can thiép diéu tri, CTA danh
gia qua mure dd hep nay, 17 tredng hop (37,5%) hep so véi 13 trwong hop (30,2%) hep trén DECT
(Bang 1). Mrc d6 hep trung binh ddng mach canh do trén hinh &nh CTA va DECT lan lwot 14 63,3 £
25,0% va 59,5 + 24,4%. Ty 1& mirc d6 hep gitra hai nhom nay 1a khac biét c6 y nghia thdng ké véi p
< 0,001, nhat la & mang xo vi¥a c6 véi hoa don thuan va hén hop (Bang 2).
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Bang 1. D6 phu hop gilra hinh anh CTA thwong qui va DECT
trong phan loai mirc d6 hep dong mach canh

CTA DECT 1-29% 30-49% 50-69% 70 -99% 100% Téng (%)
1-29% 6 0 0 0 0 06 (14,0)
30-49% 0 6 0 0 0 06 (14,0)
50 - 69% 0 2 10 0 0 12 (27,9)
70 - 99% 0 0 4 13 0 17 (39,5)
100% 0 0 0 0 2 02 (04,6)
Téng (%) 06 (14,0) 08(18,6) 14(32,6) 13(30,2) 02 (04,6) 43 (100)
Kappa = 0,812
Bang 2. So sanh mirc dd hep trung binh ciia ddng mach canh trén
anh CTA va DECT theo loai xo’ vira
Ky thuat
Loai xo vira CTA DECT P
Xo vira mém (n = 3) 54,7+ 02,5 53,7+ 02,3 0,200
Xo viva hén hop (n = 32) 70,3+245 66,2 + 24,1 0,000
Xo vira vOi hoa (n = 8) 38,8+ 12,2 36,3 +12,3 0,011
Téng (n = 43) 63,3 + 25,0 59,5 +24,4 0,000
IV. BAN LUAN

Chup DECT duwgc dac trwng béi sw thyc
hién cta 2 bd di¥ liéu anh & 2 phd tia X khac
nhau. C6 2 co ché chinh gay ra sy khac biét
vé suy giam tia X phu thudc vao vat liéu, do la
tan xa compton va hiéu &rng quang dién. Loai
th&r hai phu thuéc nhiéu vao mat do nguyén to
cla vat lieu dwoc khdo sat, trong khi loai the
nhat phu thudc nhiéu hon vao kich thuéc mé
duoc chiéu xa, chat lwong chum tia va nang
lwong chum tia. Dya trén nhirng dac diém nay,
DECT cho phép phéan biét gilra cac vat liéu
khac nhau c6 sbé nguyén t& cao, chang han
nhw i6t va canxi. Thuat toan & day ap dung la
loai bo vat liéu canxi va dé lai mét hdn hop vat

liéu mé mém va ibt. Diéu nay cho phép loai bd
hoan toan voi hoa va tranh lwgng vbi hoa con
lai chdng l4p trong hinh anh iét ciia CTA. Mot sé
nghién ctru cho dén nay déu cho thay tinh hiru
ich cGia chup mach DECT dé mé ta cac dong
mach cénh ngoai so c6 loai bd xwong so véi
anh CTA théng thwong. 101112

Trong céac vi tri hep thwong gap, hep tai
phinh canh ding dau, theo sau doé l1a déng
mach canh trong. Két qua nay phu hop véi xu
hwdng hinh thanh mang tai chd chia déi, noi co
tbc d6 mau chay cao va cac dong xody mau. Vé
tinh chat cia mang xo vira, méng xo vira hén
hop la thworng gép nhat.* Nhirtng méng xo viva
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c6 vOi hoa, dac biét la nhirng mang xo vira co
vdi hod nhiéu anh huéng rat Ién dén viéc phan
loai mirc d6 hep.

Khi so sanh mirc d6 hep gitra CTA va DECT,
nghién ctu nay cho thay khéac biét gitra trudc
va sau khi loai bd véi hoa, mirc dd6 hep cla
CTA lén hon so voi DECT xoa vbi hoa. Do
hau hét cac dong mach canh trong nghién ctru
clia chung t6i déu cé sy hién dién cta voi hoa
(93%), nén sé& anh huéng dén viéc do luvong
murc d6 hep cta long mach. Nhirng trwong hop
vbi hda I&dn dang vong trong thanh ddong mach
gay che lap ldbng mach, trén CTA trén anh MIP
c6 thé danh gia qua mirc dd hep (H2.A), nhung
véi thuat toan ctia DECT, cac mang voéi hda da
duoc loai bd mot cach hiéu qua, dan dén giam
dang k& hién twong tao khéi trong khi van gitr
duoc chat lwong hinh anh, c6 thé néi twong tw
nhw anh chup mach DSA (H2.B).

Nghién ctru cia Mannil va cs® cling cho
thdy DECT giup loai bd cac mang bam véi héa
thanh mach cédnh va do dé cai thién viéc dinh
lwong hep déong mach canh tét hon so vé&i st
dung hinh anh CTA théng thwong. Ngay ca
trong nhirng trwdng hop voi hdéa nhe, dé hep
NASCET trung binh do trén DECT van thap
hon 9% so v&i do trén CTA théong thuong.
Twong tw, nghién ctru Uotani va cs’ cho thay
ty 1& hep dong mach canh dwong tinh gia cla
DECT giam so v&i CTA thdong thuong.

So sanh véi MRAvei DECT, xac dinh mirc d6
hep ICA ciia MRA twong duwong véi DECT.24 1
Nhwng theo Korn va cs* cho thdy MRA danh
gia xo vira voi hoa kém hon DECT va cho rang
do cac mang véi hda cung cap théng tin quan
trong cho béac si can thiép hoac bac si phau
thuat va cung cép gia trj tién lwong cho nhirng
bénh nhan phan tang nguy co bi hep khéng
triéu chirng, vi vay DECT nén dwoc xem xét &
nhirng bénh nhan hep déng mach canh cé xo
vira vbi hoa lon.

So sanh DECT véi chup mach DSA, nghién
ctru cta Mannil da chi khéng cé sw khac biét
trong danh gia hep gilra hai phwong thirc nay.™
Nghién ctru cGa Uotani va cs’ ciing chi ra méi
twong quan ché&t ché khi dbi chiéu mirc dé hep
gitba dnh DECT va anh DSA (r = 0,95) va dwa
ra két luan rang véi kha ndng xoa mang xo viva
voi hoa, DECT rat hiru ich trong viéc danh gia
murc dd hep & nhirng dong mach canh co voi
hoa nhiéu.

Ky thuat nay ciing c¢6 nhirng han ché can
dwoc nhéc dén 1a chat lwgng hinh &nh khéng
dd c6 thé nhiéu gay danh gia sai mirc do hep, vi
du nhiéu anh do phuc hinh nha khoa b&ng kim
loai. Ngoai ra thuat toan loai bé canxi cia DECT
c6 thé loai bé mét phan ibt cling nhw do qua
trinh hiéu chuan cua loai bd vat liéu co ban."

Han ché ctia nghién clru la chung téi thu thap
duwoc mot sb lwong twong dbi thap va khong cod
ddi chirng véi tiéu chuén vang chup mach DSA.
Tuy nhién, nghién ctu nay dai dién cho bang
ching véi két qua manh mé vé mot thuat toan
loai bd canxi ctia DECT. C4c suy luan chung vé
cac han ché cla thuat toan can dwoc xac nhan
trong cac nghién ctu I&n hon.

V. KET LUAN

Nghién ctu clGa chung téi gép phan lam
sang td tinh trng dung cao cla ky thuat loai bé
v6i hoa trén DECT trong chan doan mdrc do hep
cla doéng mach canh ngoai so. Ky thuat nay cé
thé khac phuc viéc danh gia qua mirc mirc d6
hep CTA thwdng qui do hién twong chdng lap
cac mang voi hoa.

L&i cam on

Chung téi xin chan thanh cdm on cac déng
nghiép khoa CBDHA va don vi dot quy, bénh vién
Saint Paul da giup d& chung t6i hoan thanh
nghién ctru nay.

Xung doét lgi ich va tai chinh: Khéng
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Summary
DUAL ENERGY COMPUTED TOMOGRAPHY IN EVALUATION OF
CERVICAL CAROTID CALCIFIED PLAQUE STENOSIS

Dual Energy Computed Tomographic Angiography (DECT) with calcified plaque removal was
compared with conventional CTA in the evaluation of the the degree of stenosis of the internal
carotid artery (ICA). 43 stenosis ICA in 27 patients were assessed according to the North American
Symptomatic Carotid Endarterectomy Trial (NASCET) criteria on both CTA and DECT techniques.
There is a very good agreement between these two diagnostic methods in the evaluation of stenosis
ICA with Kappa coefficient = 0.812. The average stenosis ICA measured on conventional CTA and
DECT images were 63.3 + 25.0% and 59.5 + 24.4%, respectively (p < 0.001). Thus, DECT for
calcified plaque removal facilitated the assessment of stenosis in all ICA and performed better than
the conventional CTA.

Keywords: Carotid stenosis, Calcified plaque, Dual energy CTA.
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