Kij thudt hoa hinh énh siéu dm véi hinh duh cdt I6p vi tinh...

KY THUAT HOA HINH ANH SIEU AM VOI HINH ANH
CAT LOP VI TiINH HOAC CONG HUONG TU

Nguyén Phudc Bdo Qudn!

TOM TAT

Ky thuat ghi hinh siéu &am tir 1au dugc biét dén nhu phuong tién ghi hinh chén doén va can thigp déu tay
do béi wu diém nhw: khdng nhiém xa, tinh ndng dong va gié thanh thép, ddc biét 1& khé ndng ghi hinh
thoi gian thuc a8 khién cho siéu am trd thanh phuong tién dwoc lira chon hang déu trong dén duong
can thiép cac tha thudt. Tuy nhién, trong thuc hanh 1am sang hang ngay, khéng It trucng hop ghi hinh
siéu &m fai khong nhin thdy thuong tén do nhidu 1y do khéc nhau nén khéng thé dan duong can thiép.
Trong lic d6, céc phuong tién nhu Cét 16p vi tinh (CLVT) va Céng hudng tir (CHT) ngay cang dugc st
dung trong viéc chdn doan x4c dinh céc khéi u & giai doan sém nhe véo khé nédng cung cép hinh énh
c6 d6 phén gidi twong phan 18n do phan giai khong gian cao. Gan day, cac nha nghién ciru d4 dua ra
ap dung ky thuat moi, goi la ky thudt hoa hinh énh giGa siéu 4m véi hinh CLVT hodc CHT. Day 1a k§
thust két hop wu diém ctia siéu &m 1a hinh &nh thuc linh déng v6&i wu diém ctia hinh CLVT hay CHT, nho
thé khic phuc duoc han ché cla siéu &m va di md ra chan troi méi trong nhiéu Gmg dung chan doén cing
nhw dan dwdng can thigp cua siéu 4m.

Tir khéa: Hoan hinh dnh, siéu &m, cdt I6p vi tinh, cong hwdng tr.

ABSTRACT
FUSION IMAGING OF ULTRASONOGRAPHY WITH CT SCAN OR MRI
Nguyen Phuoc Bao Quan’

Echography imaging has long been a first line diagnostic and interventional imaging technic with the
following advantages: no irradiation, dynamic, low cost, and especially real-time imaging, which made
echography becomes the first chosen tool for guiding in interventional procedures. However, in daily
practice, because of many reasons, echography can not detect lesion, hence, fail to guide for intervention.
Meanwhile, CT scan and MRI are increasingly becoming more popular in early diagnosis of tumors due
to their high contrast and spatial resolution. Recently, researchers have introduced new technic called
echography and CT scan or MRI fusion imaging. This technic combines echography advantages of real-time
and dynamic imaging with those of CT Scan of MRI which is high contrast and spatial resolution, therefore,
overcome echography’s disadvantages and reveal new application of ultrasound in both diagnosis and
intervention imaging.

Key words: Fusion imaging, ultrasonography, CT scan, MRI.

1. Khoa Tham dd chire niing, Bénh vién Trung - Ngay nhén bai (Received): 07/12/2016; Ngay pban bi¢n (Revised):
vong Hué - Ngay ding bai (Accepted): 02/01/2017
- Ngudi phan bién:
- Ngudi phan hdi (Corresponding authar}; Nguyén Phurée Bao Quén
- Email: baoquanj@gmail.com; DT: 091 349 5551

12 Tap Chi Y Hoc Lam Sang - S6 39



Bénh vién Trung wong Hué

L Gioi thi¢u

Ky thudt ghi hinh siéu dm tir ldu dugce bit dén
nhu phuong tign ghi hinh chin doan va can, thi¢p
dau tay do bai wu diém nhu: khong nhidm xa, tinh
ndng déng khi thye hién mei lic moi noi va gia
thanh thip, dic biét 14 kha nang ghi hinh thdi gian
thue dd khién cho siéu 4m ¢ thanh phwong tién
duge lwa chon hang dau trong dan dudng can thiép
céc tha thuit,

Tuy nhién, trong thuc hanh lam sang hang ngay,
khong it trudmg hop ghi hinh siéu 4m cho chin dodn
ciing nhu cho myc dich can thiép bi thét bai, khong
nhitng ngoai ly do ctra s& xuyén 4m bj han ché
- khong thé thyc hién cac mit cit vanh hay doc
thdm chi mat cit ngang - dé bac 16 thuong tén,
ma con bj han ché bai khuyét diém ¢ hiru cta
k¥ thudt siéu am la do phan giai tuong phan thap,
nhit 13 vé&i cac thwong tén ¢6 kich thude quanh
1 ¢m va dinh vj sdu. Trong lic d6, cac phuong tign
nhu ¢t 16p vi tinh (CLVT) va CHT (Céng hudng
tir) ngdy cang duge sir dung trong viée chin doan
x4c dinh cac khéi v & gial doan sém nho vao kha
ndng cung cip hinh dnh cé d¢ phan giai tuong
phan 1dn d¢ phan giai khong gian cao nhat 1a khi
cac k¥ thuat ndy sir dung cac chat twong phan,
didu nay duge ching thye bing céc nghién ciru da
trung tim ring cic phuong tién nay duge xem nhu
tiéu chuan vang thay cho sinh thiét trong chén doan
cdc ung thu gan, diic bigt 12 khi cc minh ching nay
nhén duge sy dong thudn ciia nhidu 5 chic nghé
nghiép co uy tin.

Mot nd lye vuot qua han ché cia siéu 4m trong
ghi hinh 13n trong dan dudng can thiép 1a bac st
lam siéu 4m s& xem trwde va nhd hinh anh thwong
ton trén CLVT hay CHT réi tir d6 “4n chirng”
thuong tdn trén hinh dnh Siéu am tr hinh tham
khao CLVT hay CHT, sau d6 tién hanh ghi hinh
siéu 4m va din dudng can thi¢p. Diu viy, khong
it truomg hop vin khong xac dinh duoc thuong
tdn dich trén hinh siéu am, thadm chi chin doan
nhdm hay can thiép nham lai xdy ra do thuong
tén gia dinh vi tinh c& ké can thuong tén dich.
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Diy la tinh hudng kha thudng gip trong trudng
hop céc nbt ung thu gan nguyén phat thudng hién
dién déng thoi vai nhidu ndt tin tao trén nén gan
bénh ly man tinh.

Pé khic phuc nhiing han ché vira néu, cic nha
nghién ciru d& dua ra 4p dung k¥ thudt mdi, goi 1a
k¥ thudt hoa hinh anh giita siéu &m v&i hinh CLVT
hogc CHT. Dy la k¥ thuat két hop wu diém cia
siéu am 1a hinh anh thyc linh déng voi vu d iém coa
hinh CLVT hay CHT ¢6 dé phén giai khéng gian va
tuwong phan cao. K¥ thuat hoa hinh anh siéu 4m vai
hinh &nh ctia phuong tién khic méi duge phat trién
trong vong thap nién gan ddy va hia hen mdra (n g
dung m&i va hitu ich. Bai viét nay tép trung vao K¥
thuat hoa hinh anh siéu &m dong (thoi gian thuc)
vOi hinh anh cia CLVT hay CHT, mac du réng bén
canh d6 cling ¢6 k¥ thudt hoa hinh anh siéu am tinh
tir div lidu khdi 3D cia siéu 4m véi dir liéu khéi 3D
cia CLVT hay CHT.

II. Nguyén Iy va K¥ thudt hoa hinh anh sic¢u
am djng voi hinh anh cia CLVT hay CHT
(kthhaSA-CLVT/CHT)

- Nguyén ly ctia k¥ thuét 1a sir dung phan mém
1an phdn cing dé dyng hinh tai tao tir dit lidu khdi
CLVT hay CHT sao cho tuong hgp véi hinh anh
siéu 4m dong dang quét bing dau do. P& thyc hién
duge diéu nay thi chinh phan mém va phin cimg
cta thiét bj phai ddng bd héa hé qui chiéu ciia hinh
siéu am dang dién ra trong thoi gian thye véi hé
qui chiéu cia dir 1iéu khdi CLVT hay CHT da dugc
chup trude do [1],[2].

- V& mjt thye hanh k¥ thuat, dé thuan tién cho
vide dé dang ndm bat ky thudt, ngudi viét ]éy minh
hoa tir md hinh mau so khai cta ky thuét hda hinh
anh siéu 4m ddng véi hinh CLVT hay CHT dugc
trinh bay & hinh 1 cia cong ty Hitachi. Thiét b gdm
cd: 1/ May siéu am; 2/ B thu, phat va xir 1y tin
higu dién-tir; 3/ Tram lam viée dé thue hién viée hoa
hinh anh, C6 thé tém luot cée bude tién hanh cua ky
thuat hoa hinh anh siéu 4m déng voi hinh CLVT hay
CHT nhu sau:
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Hinh 1: So d6 nguyén mdiu cia hé thong hia hinh énh Siéu dm dong voi hinh CLVT hay CHT. A.B,D la
cde cdu phc?n ctia hé thing cam bién vi tri: RVS workstation 1 tram lam viéc va mdy siéu dm.

+ Buéc 1: Tai dif liéu khéi 3D dudi dang DICOM
ctia hinh CLVT hay CHT duogc thu hinh trude dé vao
tram 1am viéc (dugc dit tén la RVS workstation trong
hinh minh hoa), tai day tram lam viéc cé thé xem va tai
tao bit k¥ mit phing nao hinh CLVT hay CHT.

+ Budc 2: Thu nhan théng tin vé vi tri va hudng
cit ciia dau do siéu am. Cong viéc ndy duge thyc
thi bai bd phat, thu va xir ly tin hiéu dign-tir (duge
dat tén lan luot 13 A,B,D trong hinh minh hoa). B
cam bién vi tri - thue chét 1a cudn day tir - sau khi
duoc gén 18n dau do siéu am (djt tén 13 B trén hinh
minh hoa) s& thay dbi tin higu dién mét cach tuong
quan véi bo phat tir truong (dat tén 12 A trén hinh
minh hoa) duge dat c¢b dinh ké cin bénh nhan mbi
khi dau do thue hién viée quét trén ving thim kham
siéu 4m, 3O phan xir ly dién tir (dugc tén 1a D) & thu
nhén thong tin tir bd cam bién roi chuyén dén tram

lam viéc; tai day tram 1am viée s& 6 dugce thdng tin
vé& vi trf va hudng cét cia diu do siéu hay hudng
mit cit siéu am. Pdng thdi trong bude nay thi hinh
siéu Am cna bénh nhén ciing duoc chuyén dén tram
lam viéc dé thé hién trong hinh hoa hinh énh gifia 2
phuong tién,

+ Bude 3: Bdng b hoa hé qui chiéu khéng gian
cita hinh sidu 4m véi hé qui chidu trong dit ligu khéi
3D cda hinh CLVT hay CHT. Céng viée nay c6 thé
duge thuc hién béng hinh thire ty dfng hodc bfmg
thu cdng trong viéc chon ra diu mbc chung trén
hinh anh ctia hai phwong tién. Théng thuong nhét 13
str dung phuong phap tha céng qua thao tc clia bac
s7chon ra vai mdc giai phdu nao d6 (chang han nhu

mdt mach mau 1én nhu nhanh tinh mach gan) trén
hinh siéu &m va trén hinh tai tao CLVT hay CHT
trén cung mét phéng CAt.

Hinh 24: Hoa hinh dnh giita SA va CHT dwgc ddt canh nhau, ca hai hinh thé hién mdt phc?ng vanh

di qua TM chu dudi va nhdanh TM gan phai
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Hinh 2B Hoa hinh anh gitia SA va CLVT dwoc
déit chong 1én nhau, cé hai hink thé hién mdt phing
ngang qua mot phantom. Hinh tir tai liéu cua GE

+ Bude 4: Thé hién theo thoi gian thyc hinh anh
tai tao CLVT hay CHT twong hop voi hinh mat cit
siéu am. Kiéu thé hign ¢6 thé hinh anh tir 2 phuong
ti¢n dat canh nhau hoic chéng I&n nhau (hinh 2 a
va b).

Trén dédy 14 so lugt k¥ thuat hoa hinh anh siéu
am ddng v&i hinh CLVT hay CHT véi nguyén mau
ctia cdng ty Hitachi. Ngay nay, nhd nhiing tién bo
clia cong nghé ma hé thdng noi trén dugc rut.gon di
nhiéu, chfmg han tram lam vigc gid da duge tich hop
bén trong may siéu dm, hay nhu bd cam bién gin
bang gia d& trude day trén than du do thi nay dugc
thiét ké hin bén trong khung dau do dé khoi vuong
cac day dén. ..

IIL Y nghia ciia k§ thuit hoa hinh inh SA-
CLVT/CAT

K¥ thuat hoa hinh anh siéu am dong vai hinh anh
cia CLVT hay CHT md ra nhiéu hira hen trong thuc
hanh hang ngay:

- Do két hop thong tin tir 2 phuong tién hinh anh
nén dd bé sung cho nhau trong chin doan, gia ting
do tin cdy trong chin doén.

- Nghién ctru qué trinh tién trién cia & bénh 1y
bang cach theo doi su bién ddi vé kich thude, hinh
dang, vi tri.

- Gia tang kha nang huéng ddn dinh vi thuong
tén trong can thiép, ching han nhu trong céc chi
dinh sinh thiét hay dbt séng cao tn cac khdi u
& cac tang ma trén hinh anh siéu am thuong qui
khong nhin théy,

- So sénh ddi chiéu véi hinh anh chuén.

IV. Mjt sb ap dung lam sing ctia kthhaSA-
CLVT/CHT

4.1. Ung dung trong phiu thuit ndo bj

Jonathan Roth va cdng su [3] dd 4p dung
kthhaSA-CLVT/CHT dé thuc hién 16 trugng hop
bénh nhi duge md u ndo, cho thiy k¢ thuét hira hen
md ra tng dung phd bién khi ky thuat nay da giop
hra chigon, xac dinh vi tri md hdp sg thich hgp, hudng
dan dinh vi va kiém soét qua trinh md bée khéi u
ndo, rit ngén thoi gian phiu thudt, giam thidu cac
chin thuong mé lanh va giam dugc céc chi dinh

chup kiém tra sau mo.

Hinh 3: Hoa hinh anh giita SA va CHT duge ddt canh nhau, ca hai hinh thé hién
méit phéing ngang di qua khoi v mach mac. Hinh tir téi ligu s 3
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4.2, I'fng dung trong chin doan va hudng dan
can thi¢p trong béunh ly gan.

Gan 1a tang dugc dua vao ap dung k¥ thuét nay
nhiéu nhét. That vy, trény viin dd co rétnhiéu nghién
ctru vé tg dung kthhaSA-CLVT/CHT trong chén
dodn ciing nhu trong dan dudng can thiép vdi myc
dich hodic sinh thit hodc didu tri lam dong von diét
t6 chirc u. Thr cac nghién ciu so khai ban dau gidi
thidu k¥ thuat nay dugc ap dung trong thue nghigm
dé xic dinh mitc chinh xdc cia kthhaSA-CLVT/
CHT trong dinh vi, két qua cho théy kthhaSA-
CLVT/CHT chi léch vai mm [4],[5],[6] khi ap dung
dinh vi va din dudng & thuong tén ...Cho dén cac
ing dyng lam sang vé phuong dign chin doan va
diéu tri. Yosuke Kunishi va cong su [8] d ching
minh k¥ thut hoa hinh anh SA-CLVT hay CHT d4
lam gia tang kha ning chin doan Ién rat nhiéu, theo
mét nghién cia tac gia khao sat 87 ndt ung thu gan
nguyén phat kich thurdc nhé bing 3 phuong tién 1a
siéu &m thudng qui, sidu am chét tuong phan va ky

16

thuat hoa hinh anh SA véi hinh cfng huwdng tir sau
tiém chat twong phan loai hudéng té bao gan (Gd-
EOB-DTPA) thi ti 1§ phét hién thuong ton nhé dudi
2 cm cao nhét 1a vdi kthhaSA-CHT (97%, 59/61),
trong khi d6 thi 2 k¥ thuét con lai (siéu am va siéu
am chét tuong phan) cé ty & phat hién fAn lugt 14
66% va 80%. Mot nghién ciru gay chi y vé su ich
loi ding nghia cta kthhaSA-CLVT/CHT thuge vé
nhém tac gia Kyong Doo Song [7] khi nghién ¢l
trén 120 ndt ung thu gan nguyén phat & 96 bénh
nhan khdng nhin thiy dugc qua siéu am thuong qui,
sau khi sir dung k§ thuat kthhaSA-CLVT/CHT thi
38 nét duge phat hién bing kthhaSA-CLVT/CHT
va nhd d6 tién hanh dét bing séng cao tin thanh
cong. Tiép dé cé thém 26 ndt ung thu gan nguyén
phat dugc dét bing song cao tan thanh cong chi dya
vao mbe mach mau xung quanh u (hinh 4); nhur thé
c6 dén 53,3% ndt ung thu té bao gan khong nhin
thdy trén siéu am thudng qui da duge diéu trj thanh
cOng nh& vao kthhaSA-CLVT/CHT.

Hinh 4: Hinh A- Hinh CHT chyp thi mudn sau tiém

Gd-EOB-DTPA cho thay ndt ung thu gan nguyén phat
nhé & HPT VII trén gan xo. Hinh B-I10a hinh anh gitra
SA va CHT duoc dat canh nhau, hinh CHT thé hién mat
phing ngang di qua khéi u déng thoi ciing di qua phan
nhanh mach cira HPT 7, trong khi do hinh SA thi khéng
thé hién u do djic diém d(")ng am chia u, Nho vao mbe
mach mau ndy ma nhom tae gia thue hign dét song cao
thn va két qua cho thiy da hoai tir toan bd u va md xung
quanh (hinh B). Hinh tir tai liéu s6 7.
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4.3. Ung dyng trong chin dodn vi huéng dan
can thiép trong bénh Iy tuyén vi.

Nakano va cong su [9] da nghién ciru Gng dung
kthhaSA-CLVT/CHT trong chdn doén twong ton
khu tri tuyén va, két qua cia nhém téc gia cho thiy
d% nhay phat hién thuong tn vi kthhaSA-CLVT/
CHT cao hon khi so sanh v&i tirng k¥ thudt riéng
1¢ hodc siéu am hoic CHT. Bén canh d6, ing dung
kthhaSA-CLVT/CHT trong dan dudng can thiép
ciing giam bdt thoi gian thi thudt va tang do chinh
xéc khi ldy mau sinh thiét.

4.4. Ung dung trong chén dodn va huéng din
can thiép trong bénh ly tuyén tién ligt

Tur lau siéu 4m qua ngd ndi tryre trang duge xem
14 lyra chon ddu tay trong phat hi¢n som ung thur tién
1iét tuyén, tuy nhién cac ung thu sém kich thurée nhd
thudmg c6 ty 1& dong am khd cao, diéu nay khién
cho gi4 trj ciia Ky thuét siéu dm ndi tryc trang trong
chin dodn sém ung thur tien 1igt tuyén khdng cao (dd
nhay, d6 dac hidu lan lugt 1a 48-77%, 60%) va kém
hon nhidu so véi ky thudt cong hudng tir da thong
s6 (36 nhay, do dic hiéu 12 81%, 84%). H¢ qua cia
diéu nay 1a 1am gia ting s6 lAn sinh thiét (tir 12 dén
20 l4n) trong k¥ thudt sinh thiét thudmg qui cho déi
tuong ¢d chi dinh khi PSA tang vugt ngudng. Viée
str dyng kthhaSA/CHT trong chin doan la giai phap
hiru higu lam ting gid tei chin doan sém ung thu
tién liét tuyén ciing nhu gitp dan dudng sinh thiét
dimg dich thuong tdn nhim giam i da sb 1an sinh
thiét. Nghién ciu cia Haffner va cong sy nghién
ctiu & 555 sinh thiét dudi huéng din cua kthhaSA/
CHT 44 chi ra gia ting s& lugng mau hidu qua va
giam dang ké s 1an sinh thiét cho bénh nhén [10].

4.5. Ung dung trong chin doin va hwomg din
can thi¢p trong bénh Iy thin va sau phiic mac

Do dic didm vi tri giai phiu coa than va cac chu
trac khac sau phic mac ma viée tiép can dé thuc
hién cac thi thudt can thidp chdn doan hay diéu trj 1

thach thirc ddi véi cac nha nidu hoc. Thong thudong
thi k¥ thuat CLVT duge sir dung dé dinh vi, hudng
din can thi¢p thu thudt cho thén va cac cAu tric sau
phtic mac, di kém theo viée sir dyng CLVT la gy ra
lidu tia nhifm xa cho bénh nhan lan ngudi [am thi
thuét. Viée s dung siéu 4m thuong qui thi ¢6 phén
han ché do thin va cic ciu tric sau phic mac lai
niim sau, cira sd xuyén am bi gisi han. Viée ap dung
kthhaSA-CLVT/CHT vao viée chin doan ciing nhur
dan dudng can thiép da gidp giai quyét thach thice
n6i trén théng qua vige tn dung kha ning phat hign
thuong tén ciia CLVT va kha ning linh dgng cia
siéu am.

Tom lai, k¥ thudt hoa hinh anh gitta siéu dm véi
hinh CLVT hode CHT 1a k¥ thuat c6 duge wu thé
so véi ting k¥ thudt hinb anh riéng ré nhé vao sy
tan dung wu diém cua siéu 4m [ phuong tién ghi
hinh dong, tién hanh tai giuong, khdng nhiém xa,
d& dang huéng dan can thi¢p két hop vdi uu diém
cua cic phwong tién CLVT hay CHT c6 gid tri chin
doan cao. K¥ thuat hoa hinh anh gita siéu 4m voi
hinh CLVT ho3c CHT md& ra chin trdi méi trong
g dung ldm sang giai quyét cac thach thirc ma
cac phuong tién ghi hinh don phuong gip phii. Tuy
nhién, bén canh cdc vu diém coa k¥ thuat hoa hinh
anh gitta siéu 4m v6i hinh CLVT hoic CHT thi van
con tdn tai mdt vai nhuge diém nhw: Gia thanh ky
thuat con cao do phan cimg va phin mém dé thyc
hién k¥ thudt chi méi duge tich hop trén cic may
siéu am cao cdp, hy vong twong lai khi tmg dung
duge md rong thi cae may cip trung thdm chi chp
thip 6 thé c6 dugce k¥ thudt ndy. Ngoai ra, cdc nha
thiét ké vin con dang trén dudng nghién ciu cac
thujt todn thich hop dé cai thién dan do chinh xac
khi thuc hién ddng bd héa hé qui chiéu giia hai bd
dix lidu, nhit 1a khi cdc thao tic lac lam can thiép
hodc chuyén ddng trong l0c tho ¢6 thé lam bién
dang md mém gy sai léch vi tri gitra hai b di liéu.
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