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Dual energy CT applications in acute pancreatitis
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SUMMARY

Acute pancreatitis is one of the most common GI conditions requiring acute hospitalisation and has a rising incidence.
Moderate or severe pancreatitis has a high mortality. Evaluation of acute pancreatitis severity on CT plays an important role.
DECT has been a modern technology with many promising applications, including diagnosis of acute pancreatitis. DECT has a
good assessment of local complications such as necrosis; area of decreased enhancement; hemorrhage; vascular complications
such as splenic vein thrombosis, portal vein thrombosis, pseudoaneurysm. DECT plays a prominent role in evaluating areas of
pancreatic necrosis and areas of decreased enhancement. This article introduces some recent DECT systems, DECT technique

in acute pancreatitis and the role of DECT in diagnosis acute pancreatitis

Keywords: acute pancreatitis, dual energy CT, necrosis, vascular complication

GIOI THIEU

Viém tuy cap (VTC) la mét tinh trang cip clru
thwong gép, la hién twong “tw tiéu hod” cia tuyén tuy,
do sw hoat hoa cac men tuy ngay trong tuy, dan dén
cac bién chirng tai chd va toan than [13]. Phan loai mirc
dd nang dya vao lam sang va chan doan hinh anh, dac
biét 1a k§ thuat cat I&p vi tinh (CLVT) cé tiém thubc can
quang tinh mach. VTC duoc xép loai thé trung binh
hodc nang khi cé nhirng bién chirng tai chd, suy tang
thoang qua (thé trung binh) va suy tang kéo dai (thé
nang) chiém ty 1& 20% va co ty 1& t& vong cao [5], [13].
Do do, viéc phan loai mirc d6 nang dong vai tro hét strc
quan trong trong diéu tri va tién lwong bénh

Théng qua viéc danh gia cac bién chirng cla viém
tuy cAp nhw hoai tt tuy, tu dich quanh tuy, nang gia
tuy..., CLVT c6 thé danh gia mrc dd néng

Thuc té lam sang, viéc phat hién vung hoai tt
trong viém tuy cép trén CLVT thuwdng quy ddi luc kho
khan, dé& bé sét. CLVT hai mi&c nang lwong la mot kj
thuat day hra hen, cé nhitng nghién ctvu ban dau da
chirng t vai trd trong chan doan ciing nhw danh gia
murc do nang VTC so v&i CLVT thuwdng quy.

*Khoa CDHA-TDCN, Bénh vién da khoa Vinh Dirc, Qudang Nam

CAC HE THONG CLVT HAI MU’C NANG LUONG

Nguyén ly hoat dong cia CLVT hai mirc nang
lwong la dung phd tia X nang lwong cao va thap dé thu
hai di¥ liéu hap thu tia X clia cac vat chat khac nhau [3].

Cac hé théng CLVT hai mirc ndng luwong (DECT)
hién nay str dung 2 bong phat - dual source DECT
(dsDECT) hoac 1 bdéng phat - single source DECT
(ssDECT) [1].

e L

X-ray
\ detector 1
|

X-ray . X-ray
detector 2 detector

dsDECT ssDECT

Hinh 1. Hinh minh hoa hai hé théng
CLVT hai mirc nang [1]

V& hé thdng CLVT hai mirc nang lwong siv dung
moét bong phat (ssDECT), co cac ky thuat khac nhau
dwoc cac hdng may phat trién nhu:
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- Thay ddi rat nhanh kV trong qua trinh chup
(Revolution CT, GE Healthcare, Milwaukee, Wis, USA)

- Dung bé loc ngay phia sau dau dén dé tao hai
muc nang lwvong (Somatom Definition Edge, Siemens
Healthcare, Forchheim, Germany)

- Dung hai I1&p dau thu (Igon, Philips Healthcare,
Eindhoven, Netherlands) [3]

® N o} 4

Rapid killvotage switching system Dual source CT system Dual layer detector system

Split filter in the tube collimator housing

Hinh 2. Hinh minh hoa cac hé théng CLVT
hai mirc nang lwong sir dung mot béng phat
va hai bong phat [3]

KY THUAT CHUP CLVT HAI MU’'C NANG
LUONG TRONG VIEM TUY CAP

Déi v&i bénh ly viém tuy cép, protocol ctia CLVT
thworng dwoc sir dung la protocol 3 pha, gébm thi khéng
thudc, thi tuy va thi tinh mach ctra [15]. Twong tw nhw
vay, & bénh vién chung tbi, bénh nhan VTC sé dwoc
chup CLVT véi protocol 3 thi, bao gém: thi khéng
thudc, thi tuy (35-45s) va thi tinh mach cira (60-70s)
[6]. Chuing téi st dung ché d& DECT cho thi tuy va thi
tinh mach ctra.

DPé gidam téng liéu xa cho bénh nhan, mét sé
tac gid d& xuét thay ddi protocol chup tlr nhiéu thi
(multiphase) sang mét thi (single phase). Tac gia Mileto
dé xuét protocol hai thi gdm thi tuy chup & ché d6 hai
mirc ndng lwong va thi tinh mach clra chup & ché do
mot mirc nang lwong, khdng chup thi khéng thube.
Véi protocol nay co thé gidm lidu dén 46% so v&i mot
protocol chup 3 thi thwong quy [14]. Mot s6 tac gia dé
xuét protocol mét thi: chi chup duy nhét thi tinh mach
ctra & ché dd hai mirc nang lwong, véi lidu tia ¢ thé
gidm dén 57% [6].

Cac hinh anh va chic nang co ban cta CLVT
hai mirc nang lvgng thwdng dwgc str dung trong khao
sat bung chau gdm: hinh khéng thudc o (virtual non-
contrast image), hinh anh tai tao & tirng mirc nang
lwong khac nhau (don sidc - monochromatic), ban
dd lode, hinh anh phan tach cac cap vat chat co ban
(material basis pair image), chirc nang do ham lwgng
lode, dwérng cong phd HU...

Hinh 3. Liéu tia cia mét trwdng hop chup CLVT
tuy hai mirc nang lwong

Hinh 3 & mét vi du minh hoa vé liéu tia khi chup
CLVT tuy hai mtrc nang lwgng st dung protocol 3 thi,
duwoc thue hién tai co s& y té cla ching téi. Téng lidu
DLP la 518,82mGy*cm, tang khodng 18% so véi téng
li&u DLP wéc tinh néu chup ca 3 thi & ché dd don murc
nang lwong. Theo tac gid Henzler, lidu tia ciia CLVT hai
murc nang lwong co tang so véi CLVT thwong quy [11].

VAI TRO CUA CLVT HAI MU'C NANG LUONG
TRONG VIEM TUY CAP

Vai trd quan trong clia CLVT n6i chung trong khao
sat VTC la danh gia cac bién chirng ctia VTC. Déc biét,
CLVT hai mirc ndng lwgng lam néi bat nhirng tén thwong,
nhirng bién chirng ctia VTC nhé nhitng hinh &nh, chirc
nang da néu nhw hinh anh don sac, ban dd lode, chirc
n&ng do ham lwong lode va dwdng cong phd HU.

Ddnh gia hoai ti, giam twéi mau, xuat huyét,
nang gia tuy

Dé lam rd viing hoai t&r va ving gidm twdi mau xung
quanh, trén DECT s dung hinh &nh & mdc nang lwgng
thap, ban db lode. Theo Gupta va cs (2016), mirc NL thap
50-70 keV 12 t&i wu nhét d& khao sat nhu moé tuy [8]
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Hinh 4. Hinh anh VTC mirc d6 nhe trén DECT
Hinh 4 la hinh anh DECT cta mét trwong hop VTC
thé nhe dwoc chup tai co s& y té cla chung toi. Hinh anh
nhu mé tuy ngdm thudc déng nhét, khdng hoai tir trén ban
dd lode va hinh anh & mac nang lwong théap (50 keV).

Hinh 5. Hinh anh VTC trén DECT: Vung giam ngam
thudc dau tuy, so v& mém méc ngam thudc binh
thwong [6]

Hinh 6. Hinh anh VTC trén DECT: Vung hoai ttv
duoi tuy thay rd & mirc ning lwong 50 keV va ban
dé lode [6]

lodine[Water)

Hinh 7. Hinh anh VTC trén DECT: Vung hoai ttr dau
tuy thay ré trén cac hinh anh

Déi v&i nhirng trwong hop VTC thé nang véi viing
tuy hoai tlr I&n, cd CLVT hai mrc ndng lwgng va thwong
quy déu thdy dwoc, tuy nhién hinh anh CLVT hai mic
nang lvgng cé do twong phan gitra nhu mé tuy binh
thwdng va vung tuy hoai tl ré rang hon. Hinh 7 la hinh
anh VTC cla mét trwdng hop ma chung t6i ghi nhan
duoc trén thwe hanh 1am sang, cé thé thay ré ving hoai
tlr dau tuy trén ban dd lode c6 phi mau, dbi chiéu voi
hinh anh & mirc nang lvgng 77 keV (mé phdéng CLVT
thwong quy 120 kV).

lodmne (water)

0 om
e

Hinh 8. Hinh anh VTC trén DECT: Hoai tir da 6 &
than va duéi tuy,
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Hinh 9. Chirc nang do ham lwong lode va dwéng cong phd HU trong VTC

Hinh 8 va hinh 9 la cac hinh anh trén cung moét
bénh nhan VTC mirc d6 ndang dwoc chup tai co s& cla
chuing t6i, bénh nhan cé hoai tir da 6 & than va dudi tuy.
Trén hinh anh ban dé lode va 50 keV (hinh 8) thay rd
cac 6 hoai tlr, d&c biét co thé thdy dwoc nhirng ving
gidm twéi mau xung quanh & hoai tir, so véi hinh anh
& mirc nang lwvong 77 keV. Chirc nang do ham lwgng
lode (hinh 9) do dwgc ham lwgng lode & 3 ving khac
nhau: ving tuy ngdm thuéc binh thuwéng, vang gidm
twdi mau va vang tuy hoai tlr. Pwérng cong phd HU
(hinh 9) ciing cho thdy sy khéac biét rd rét clia 3 ving
nay véi 3 phd dworng cong HU khéc nhau.

Thi ¢é tiém thudc

Khéng thudc ao

V& vai trd clia DECT trong danh gia hoai tr tuy,
mot s6 nghién clru da nhan dinh: Yuan va cs (2012):
“Ban db lode ctia DECT khéng cai thién danh gia cha
quan vé& vung hoai t& cla tuy, nhwng gitp khao sat
vung gidm twéi mau quanh hoai t” [9]. Theo Quiney
va cs (2015): DECT giup gia tang sw tw tin (reader
confidence) trong chan doan viing gidm twéi mau cla
tuy so v&i SPECT [7]

DECT gitp phan biét vang xuét huyét véi ving tuy,
ng&m thuéc nhé hinh anh khéng thuéc do (khéng can
chup thi khong thudc)

Ban do iode

Hinh 10. Hinh anh VTC trén DECT: Bién chirng xuat huyét viing dau tuy tang ty trong trén ca thi cé tiém
thuéc va hinh anh khéng thuéc ao, trén ban dé lode ngam thuéc it [10]

Bién chirng mach mau: huyét khéi, gia phinh mach

Day |a nhirng bién chirng c6 thé danh gia tét trén CLVT da day dau thu. Hién nay, chwa cé nhirng nghién ctru
so sanh gia tri cia DECT so v&i SECT trong danh gia bién chirng mach mau ctia VTC.
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Hinh 11. Bién chirng mach mau ctia VTC trén MDCT: a va b. Tai gia phinh déng mach lach; c. Huyét khéi
tinh mach ctra [12].

Trén thwc hanh 1&m sang, chung t6i ghi nhan
dwoc mot sd trwong hop VTC cé bién chirng huyét
khéi tinh mach lach (hinh 12). Hinh &nh ban d6 lode va
mirc ndng lwong thap (50 keV) co thé thay ré huyét khdi

— B

"X

trong ldong mach. Tuy nhién, & hinh dnh & mlc nang
lwong 77 keV (m6 phéng hinh anh CLVT thwong quy
120KV) ciing c6 thé dé dang thay dwoc huyét khéi nay.

Hinh 12. Bién chirng huyét khéi tinh mach lach ctia VTC trén DECT

Dénh gid tham nhiém va tu dich quanh tuy, tu dich khoang phic mac

Hinh 13. Hinh anh tham nhiém tu dich quanh tuy, tu dich khoang phtic mac trong VTC trén DECT

Pé danh gia hinh anh tham nhiém va tu dich
quanh tuy, tu dich khoang phuc mac, dwa trén nhirng
kinh nghiém lam sang va y van, chung téi chwa ghi
nhan thay su khac biét ndi bat ciia CLVT hai mirc nang

lvong so voi CLVT thwong quy. Hinh 13 la mét trwong
hop VTC c6 nhitng d3c diém néu trén va chang téi ghi
nhan duogc trén DECT. C6 1& dbi véi dac diém nay, cong
hwéng tlr sé cé vai trd ndi bat hon.
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Khao sat séi mat khéng véi hoa trén CLVT. Trén DECT, nhitng hinh &nh & nhiéu mec
nang lwong khac nhau cé thé gitp khao sat tbt loai sdi

S6i mat 1a mot nguyén nhan tiém tang cla viém . ) )
mat khéng voi hoa véi dd can quang thap.

tuy cap. Mot sb sdi mat do can quang thap, khé thay

Hinh 14. Hinh anh séi ti mat: A. hinh anh Mixed khé thay séi; B va C. Hinh anh DECT & mirc ning lwong
thap va cao phat hién dwoc séi; D. Hinh MRI ciing cé chan doan séi tai mat [6]

KET LUAN doan vuing tuy hoai ttr trong VTC. VAn dé& DECT c6 that
sy lam tang dé nhay trong chan doan hoai t& tuy hay
khong phai can nhirng nghién ctu I&n hon trong twong
lai m&i co thé 1am sang té. Liéu nhiém xa ctia DECT
so v&i SECT la mét van dé can quan tam, cé thé giam
dworc lidu néu Iwa chon protocol thich hop.

DECT la mét ky thuat hra hen co nhiéu trng dung
trong thwc hanh [&m sang, dac biét trong bénh ly bung
- chau. Nhiéu ky thuat DECT khac nhau dwoc cac hang
may phat trién. Trong VTC, DECT c6 vai tro ndi bat
trong danh gia cac bién chirng, phan loai mirc dd nang.
DECT gilp lam rd ving tuy hoai tr, tdng s tw tin chan
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