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Dual energy computed tomography: basic principles
and applications

MEDICAL

Lé Van Phwoc*

SUMMARY

Computed tomography is a modern medical imaging with rapid development and many technical advances. Dual energy
CT (DECT) is adevelopment that offers great promise to increase the CT potential. Conventional CT utilizes a single X ray
beam and contrast image is generated by the differences in photon attenuation of materials. In DECT, two energy levels are
used to acquire images.The tube potentials are mostly set to 140 and 80 kVp to obtain the largest spectral difference. DECT
differsmaterial composition by different photon energy levels. DECT is widely indicated and some indications are routineclinical
use. Clinical applications include, for example, the assessment of contrast enhancement in focal organ lesions, pulmonary
perfusion, angiography with bone removal and display of plaque distribution, kidney stone differentiation, and detection of

tophi... This article introduces some basic principles and clinical applications of DECT.
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M& bAU

CT hai mirc nang lwgng (DECT) Ia ky thuat rat mai,
hién dang phat trién. Tl thap nién 1970, nguoi ta da cd
géng nghién ctru cac thdng tin vé phd nang lwong ding
trong chan doan clia CT v&i cac ngudn phat tia co dién
thé khac nhau. Dé dat dwoc diéu do, can thu dong thoi
2 bd di¥ lieu ctia cung vang mét chup, & hai mdc nang
lwong khac nhau. V&i cac hé thdng may CT trude day, &
céac bd phan twong déi di dong thi hau nhw rét khé hoac
khong thé thuc hién. Ngay nay, véi sy phat trién cac hé
thdng may CT mdi, tién bd phan cirng va céc ky thuat xir
ly hinh, kh& nang khao sat DECT da dwoc thyc hién rong
réi va mot sd ky thuat da tré nén thwdng qui trong thyc
hanh lam sang.

NGUYEN LY CO BAN

Tao hai mtrc nang luegng

DECT st dung b6 di¥ liéu thu dwoc & hai mic nang
lwong, thwong la 80 kVp va 140 kVp. Dé tao ngudn phat
& hai mirc ndng lwong vé phan cirng may cé cac loai may
sau: dung hai dau dén phat tia X déng thoi & hai mic
nang lvong khac nhau

* Khoa Chan dodn hinh anh bv Cho Ry

(Siemens), dung mét dau dén nhwng thay ddi rat
nhanh phat & hai mirc nang lwong (GE), dung mét dau
dén nhung cé hai I6p dau thu dé tao ra hai mirc ndng
lwong (Philips), hodc dung bd loc & ngay phia sau dau
dén dé tao hai mire ndng lwong (Siemens).

Hai mtre néng luong

Twong tac chd yéu cla tia X v&i vat chat dé tao
&nh chan doan chi yéu nhé vao hiéu (rng quang dién va
tan xa Compton. Hiéu rng quang dién lién quan phong
thich nang lwong cla dién t& tAng ngoai khi vao tang
trong cling hay 16p K. Nang lwong lién két dién tir thng K
con goi la nang lwvgng ‘mrc K'. Nang lwgng mire K dac
trwng cho méi chat, & day cé sy gia ting dot ngdt hap
thu & mirc nang lwong nay. Hau hét cac ciu tric co thé
¢6 ndng lwong mire K thap. Khac véi cac cau tric khac,
nang lwgng mirc K clia iode (33,2 keV) va canxi (4,0 keV)
cao. ldoe cé mirc nang lwong K gan véi mie 80 kVp do
dé mirc d6 hap thu tia X & 80 kVp sé 1én hon so véi mirc
140 kVp. Mwrc 80 kVp, md chira iode sé cé dam dé cao
hon so v&i mo khong chira iode va twong phan nay roé
hon nhiéu so véi mirc 140 kVp. Do vay, ¢ thé phan biét
céc chat nhe khac bigt mirc K & cac mirc nang lwong
khac nhau gitra 80 kVp va 140 kVp.
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Xt ly hinh

Hinh anh dwoc phan tich sdu hon véi mé hinh
‘phan tach thanh phan vat chat’ trong phan mém xo
ly. Théng tin vé mirc hap thu tia X cla cac chat duoc
chuyén thanh théng tin vé& lwong hay ndng do cac chét.
C6 thé dung mé hinh phan tach ctia méi 2 hoac 3 chat
khac nhau. Phan tach ‘2 chat nhw nwdc va iode hodc ‘3
chét’ nhw mé, iode va nhu mé. Trong mé hinhphan tach
3 chat ctia md khao sat, vi du: m&, mé mém va iode &
gan. Khi d@m dé nhu mé gan & 80 kVp cao hon & 140
kVp, co thé 1a do ndéng do iode. Sy tang quang cang
manh & mirc nang lwong 80kVp so véi 140 kVp, thi
ndng d6 iode cang cao. Do do, cé thé phat hién sw hién
dién cla iode va hién thi dwoc hinh anh ‘ban do iode’.
Ngoai ra, co th tai tao hinh ‘khéng thudc 4o’ béng cach
trr hinh anh ‘ban dé iode’véi hinh CT binh thudng.

Lwong btrc xa va chat lwrong hinh énh

Hai mtc dién thé dung khao sat trong DECT |a 80
kVp va 140 kVp. V& mirc dd phoi nhiém birc xa, DECT
dwoc tinh toan lidu xa twong duwong véi cac khao sat
thong thuwong. Vé chat lweng hinh, & m&c nang lvong
80 kVp va 140 kVp, hinh &nh thwong c6 d6 nhiéu cao
hon hinh CT thwdng qui & 120 kVp. Tuy nhién & cac
hinh can bang thi dat chat lwong hinh anh twong dwong
hinh CT thwong qui.

(NG DUNG LAM SANG

Tén thuong gan

Kha nang lap ban dd iode & cac co quan mé mém co
thé dwoc st dung dé nghién clru sy tang quang clia cac
t6n thwong khu tri & gan khé danh gia ngdm iode trén CT
thwong qui: kich thwée nhd, di can it mach mau phan biét
c4c nang gan, u nhd tang quang trén nén xo gan...(Hinh 1)

Hinh 1. Bn. NVB, nam, 1938. U gan. Hinh chup thwéng qui & thi udén cé thudc (C). Thay déi KeVtrén DECT cho
thay twong phan u tét hon (B). Hinh "khéng thuéc a0" (A) dwng lai ma khéng can chup hinh khéng thuéc that
sw. Hinh "ban dé iode" (D)

Tén thuong than

Nang than dam dé cao véi u than tang quang khé
phan biét trén CT thwong qui. Trén DECT, nang than
dam do6 cao trén hinh ‘khéng thuéc ao’, nhwng khoéng
cao trén hinh ‘ban doé iode’. V&i u than thi sé cao trén
hinh ‘ban d6 iode’ do c6 ngdm lode. Hinh ‘khéng thubc
&0’ con cung cap thong tin vé xuat huyét, voi, m& cla
tdn thwong nhw hinh chup ‘khéng thubc that su'.

Phan biét cac loai séi thén

Ba loai sdi than thwong gép nhét va cé lién quan dén
l[am sang la: séi canxi (74%), acid uric (15%) va struvite
(11%). S&i canxi va struvite chi c6 thé diéu tri bing ngoai
khoa. Trong khi sdi acid uric c¢é thé dwoc didu tri ndi khoa.
Tinh chét phd cla séi acid uric yéu hon so véi sdi canxi
va struvite. Nn& d6, DECT c¢6 thé phan biét sdi uric va soi
canxi, struvite. Mot nghién cru 1dm sang da ching minh
dd tin cay ctia DECT trong chan doan phan biét cac loai
s6i nay, giup lap ké& hoach diéu tri phu hop.
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Hinh &nh tuéi méau phoi

S dung mé hinh phan tach ba loai vat chat cho
iode, mé mém va khi, cé thé dung dwoc ban d6 ndng
do iode bidu thj twdi mau phéi. Trwong hop tdc mach
phdi, DECT cho thay hinh tdc mach mau phéi déng thoi
khiém khuyét twdi mau nhu mé phdi & vung lién quan
(Hinh 2). Cac nghién ctru cho thy cé twong quan tét
giba hinh anh twdi mau trén DECT va hinh twédi mau
trén chup nhip nhay. Két hop hinh anh twdi mau voi
hinh anh vé hinh thai, cAu trac nhu mé phdi cho phép
DECT khao sat hoan chinh cac bénh ly phdi phirc tap.

Hinh 2. Bn BPKD., ni¥, 1973. Thuyén tac phéi. Hinh
DECT cho thay huyét khéi & dong mach phdi (mdi
tén) va vung khiém khuyét twéi mau nhu mé (hinh
tron).

Chup mach mau

Do khac biét tinh chat phd cua iode v&i cac cau
trac khac trong chup CT mach mau (CTA), DECT giup
loai trr xwong dé dang trén bo di liéu. Hinh anh mach
mau chiva iode co thé thu dwoc va dwng hinh bang
ky thuat MIP giéng nhw chup MRI. Ngoai ra, cac voxel
chtra ca iode va véi cé thé dwoc l4y ra ho&c thém vao
hinh CTA, diéu nay gitp xac dinh chinh xac hon thanh
phan mang xo viva hodc dé hep ldong mach mau.

Co xwong khép

Panh gia bénh Gout théng qua phat hién lang
dong céc tinh thé acid uric trong nét tophi la tng dung
kha quan trong (Hinh 3). Cac hwéng dan chan doan
Gout m&i nhat da dwa vao tiéu chuan DECT. Co ché
phan tach thanh phan vat chat phat hién acid uric giéng
nhw phan biét cac loai séi hé niéu.

Hinh 3. Bn.PQH., nam, 1960. Bénh Gout v&i ndong do
acid uric mau: 13 mg/ml. DECT cho thay vi tri, kich
thwéc cac nét tophi (mau xanh luc) (mii tén)

Dap xwong cé thé danh gia trén DECT nh& ky
thuat loai trir xwong cho thay cac ving téng lwong dich.
Ky thuat giup phat hién cac trwdng hop gay xwong kin
dao trén X quang thwong qui.

Cac gan va day chang co dac tinh quang phd yéu,
do mat dd collagen day d&c. Cé thé danh gia gan va
day chéng day trén DECT. Tuy nhién, ty sb tin hiéu/
nhiéu thweng khong da dé mé ta cac day chang méng;
do d6 gia tri 1am sang ctia trng dung nay con han ché.

Thén kinh

DECT dung phan biét hinh &nh xuét huyét thuc sw
va hinh tdng dam do6 do & tré thubc can quang iode sau
can thiép tai théng trong dot qui cap. O’ xuét huyét thuc
sw khong tdng quang trén hinh ban dé iode.

Giam xao anh

CT thwong qui bi anh hwéng nhiéu béi xao anh do
clrng hdéa chum tia hodc dj vat kim loai. Xao anh nay sé
gidm & cac hinh vé&i mirc nang lwong cao trén DECT.
Két hop thay déi mirc nang lwong trén DECT véi cac
phan mém Iam gidm x&o &nh rat nhiéu. Piéu nay cé gia
tri trong khdo sat cac bénh ly vang chau, khép cé dung
cu kim loai chinh hinh, khép gia...

70

DIEN QUANG VIET NAM S6 33 - 03/2019



DIEN PAN

dung déc tinh phan biét cac thanh phan vat chat dya
vao sy khac biét hai mic nang lwgng. Cac rng dung

KET LUAN dac tinh tén thwong, phan biét sdi hé niéu, phat hién
Chup CT hai mtre néng lrgng 13 k§ thuat méi tng noét tophi, dar?? gla’tum’yl ma.u ph0|., loai trr xwong chup
mach mau, giam xao anh kim loai...Cac ng dung trén

ngay cang dwoc chirng minh cé gia tri |am sang.

lam sang ndi bat 1a: gia tang kha nang phat hién, mé ta
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TOM TAT

Chup cét I&p vi tinh la nganh hinh anh y hoc hién dai phat trién rat nhanh véi nhiéu tién bo ky thuat. CT hai

mtrc nang lwong (DECT) 1a sw phat trién méi mang lai rat nhidu hira hen gia tédng kha ndng hoat déng ctia CT. CT
thwéng qui ding mét chum tia va hinh anh tao ra don thuan do khac biét hap thu tia X. &' DECT hinh anh duoc tao
ra tir hai mirc nang lwong. Hai mire dién thé dat thong thuong |a 80 va 140 kVp dé tao ra khac biét vé phd I&n nhét.
DECT phan biét cac thanh phén cUa vat chat béi khac biét cac mirc nang lwgng. Hién nay DECT dwoc chi dinh réng
rai, va mot sé str dung thwéng qui 1am sang. Cac (rng dung bao gém: danh gia tdng quang cac tén thuwong khu tra,
twdi mau phdi, loai trlr xwong trong chup mach, hién thi mang xo vira, phan biét sai than, phat hién nét tophi... Bai
viét gi¢i thiéu mot sb nguyén ly va &ng dung 1am sang co ban ctia DECT.

Ttr khéa: CT hai murc néng luong, phé, tong phan hinh dnh, hép thu, vat chét
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