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Assessement changing in haemodynamics and contrast
enhancement pattern of lung cancer lesions on perfusion CT

Nguyén Trwong Giang*, Lé Anh Quang*, Lé Thi Kim Cuic*,
Nguyén Quang Hung*, Hira Thi Giang*, Trian Bio Ngoc*

SUMMARY

Introduction: Lung tumour perfusion CT may help to
evaluate characteristics and haemodynamics of lung cancer. This
research was carried out to assess changes in haemodynamics
and contrast enhancement pattern of lung cancer lesions.

Methods: 12 patients were enrolled to the study underwent
perfusion CT of lung tumour. Perfusion paramerters were obtained
from perfusion CT maps.

Results: perfusion paramerters increased in malignant
tumour with measured blood flow of 33.15 +15.7 ml/100g/min,
blood volume of 17ml/100g and tumour volume ranged from 7
— 577ml. blood volume in small tumours was higher than that in
larger lesions. The higher homogeneity in blood flow was found
in small tumours.

Conclusion: Lung tumour perfusion CT could be used to
assess changes in tumour haemodynamics that may help in pre-
treatment of unresectable lung cancers.

Keyword: Lung cancer, perfusion.

* Bénh vién Pa khoa Trung wong
Thai Nguyén
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I. DAT VAN BE

Ung thw phdi 1a mét trong nhirng nguyén nhan
hang dau gay tr vong trong cac loai ung thw. Ty
I& séng trén 5 nam chi chiém khoang 16% [1]. Cac
phuwong phap diéu tri hién nay bao gdm phau thuat,
diéu tri tia xa, héa chét hodc phdi hop cac phwong
phap trén. Di v&i cac bénh nhan didu tri hda chét
hoac phdi hop xa phau, tac dung phu do dung héa chét
toan thén cao nén mét ky thuat dwoc wng dung didu
tri ung thw phdi bang dwa héa chét truc tiép vao khbi
u qua duwéng ddng mach cla khéi dwoc trng dung mot
cach hiéu qua [2]. Chup cét I&p vi tinh phdi gitip danh
gia v& hinh thai, kich thuéc khdi u, vi tri ciing nhw cac
anh hwéng cta khéi u véi nhu md phéi lan can. Chup
cat I16p co tiém thudc can quang cé thé giup danh gia
tinh chat ngdm thudc cta khéi u. Tuy nhién khéng cho
phép danh gia dwoc cac thay dbi mang tinh déng hoc
ctia thubc can quang trong khdi u. Chup cat I1&p vi tinh
danh gia twéi mau trong khéi u phdi cho phép danh
gia cac thay dbéi ciia mach mau va tinh trang tuwéi mau
trong khéi u phdi [3-5]. Chup cét I&p vi tinh chirc nang
da dwoc st dung trong mét sé bénh ly nhuw dét quy,
cac khdi u & nao, than. Ky thuat nay cho phép danh
gia nhirng thay ddi mach mau trong tén thwong déng
thi gitp danh gia két qua diéu tri [6]. Nghién ctru nay
dwoc tién hanh vé&i muc tiéu danh gia tinh trang tuoi
mau cla cac tdn thwong ung thw phéi qua dé danh gia
kha nang can thiép diéu tri hoa chét truc tiép vao khdi
u theo dwong dong mach

Il. POI TWQNG VA PHUONG PHAP NGHIEN CUrU

Nghién ctru dwoc théng qua va tién hanh dudi sy
giam sat ctia Hoi ddong Khoa hoc Bénh vién Da khoa
Trung wong Thai Nguyén.

DPéi twong: 12 bénh nhan diéu tri tai Bénh vién Da
khoa Trung wong Thai Nguyén dwoc chan doan ung
thw phdi dwoc chi dinh chup cét I&p vi tinh phdi. Bénh
nhan dwoc chup cét 16p vi tinh twdi mau trén may chup
cét |6p 6 day dau do (Siemens Somatom Emotion-6
Siemens AG Erlangen Germany). Sau khi chup cét I&p
vi tinh khéng tiém thudc can quang, bénh nhan dwoc
chup vé&i cine mode c6 tiém thubc can quang tinh mach
Ultravist 300mgl/ml (Bayer HealthCare Pharmaceutical
Inc., Leverkusen, Germany) v&i lvu lvgng 3ml/s dwoc

bom qua mét kim ludn 18G dat & tinh mach trwéc khuyu
tay st¢ dung may bom thubc can quang NEMOTO. Hinh
anh dau tién dwoc chup & thoi diém 18 giay sau tiém
can quang. Cac théng sé chup Dién thé 80KVp dong
160mA, 0,8s/vong quay Gantry, do day 16p cat 5mm,
che pht toan bo khdi u phdi theo truc co thé; pitch 1.0
va FOV 33cm. Cac hinh anh tiép theo dwoc chup cach
nhau 10 gidy v&i tbng cong 9 1an chup.

Tét ca cac bénh nhan déu duoc sinh thiét xuyén
thanh ngwc duéi hwéng dan cltia chup cét I6p vi tinh
chan doan mé bénh hoc trong vong mét tuan ké tiv khi
chup cét 16p vi tinh.

Hinh anh dweoi dang DICOM 3.0 dwoc tai qua
mot tram lam viéc. Tai day cac hinh anh DICOM roi
rac dwoc tai tao lai dé thong nhat do phan giai khéng
gian v&i kich thwec don vi anh 0.6x0.6x5mm, ma tran
512x512. Tat ca cac hinh anh thd déu dwoc chuén anh
theo hinh &nh dau tién st dung phdn mém FLIRT (FSL-
FMRIB, Oxford UK). Sau dé, toan bd khdi u phdi va
ddéng mach chil ngwe ngang mirc khéi u dwoc béc tach
riéng ra dé phan tich tinh trang twéi mau. D6 thi biéu
dién ngdm thubc can quang ctia ddng mach chi dwoc
thiét lap bang gia tri trung binh don vi Hounsfield cla
cac diém thé tich anh (voxel) trong toan bd doan déng
mach chu ngwc trén. Tinh chat ngdm thubc can quang
ctia khdi u phéi dwoc do trén tirng voxel duwoc st dung
dé tinh toan cac théng sbé twdi mau & voxel do.

Thiét 1ap cac ban dd twdi mau: cac théng sb tusi
mau dwoc tinh va tao danh bao gém lwu lwong mau
(Blood Flow - BF), thé tich mau (Blood volume - BV),
thoi gian twdi mau trung binh (Mean Transit Time - MTT)
va thoi gian dat dam do thubc can quang dat tbi da
(Time to peak - TTP) st dung cac lap trinh hinh anh do
tac gia viét chay trén phan mém MATLAB (MathWork).
MATLAB R2012a (The MathWorks Inc., Natick, USA).
Ban dd lwu lwong twdi mau duoc tao ra dwa trén phép
phan tich ma tran chudn (Standard Singular Value
Decomposition - sSVD) ap dung cho phéan tich hinh
&nh. Ban db thé tich mau dinh khu dwoc tinh bang ty
I& gitra dién tich dwéi dwong d6 thi ngdm thube cla td
chirc u phdi va dién tich dwéi db thi ngdm thudc cla
doan déng mach chi nguc ngang mirc khéi u phdi [7].
Thoi gian twdi mau trung binh dwoc tinh bang ty 1& gitra
CBV va CBF [7]. Thé tich khéi u va cac gia tri huyét
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dong hoc ctia khdi u dwoc tinh trén don vi voxel, gia tri
trung binh dwoc tinh bang trung binh cong céc gia tri do
dwoc trén méi voxel dung phan mém béc tach hinh anh
va théng ké FSL.

Théng ké: Cac thdng ké vé gia tri trung binh cla
lwu lwgng mau va thé tich twdi mau khéi u phdi duwoc
tinh v&i tri sb trung binh cua tat ca cac khédi u phdi. Méi
twong quan gitra thé tich khéi u v&i cac chi s huyét

déng hoc ciing dwoc tinh toan theo thdng ké y hoc.

lll. KET QUA

1. Pac diém chung cac chi tiéu nghién ctru

Béang 1. Tém tat cdc chi tiéu nghién ctu

DPic diém

Tudi

62411 (tudi)

Gioi

Nam: 9 (75%)
N&: 3 (25%)

Thé tich tén thwong

7-577Tml

Chi sé lwu luvong twéi mau

15 - 63 ml/100g/phat

Ung thw biéu mo vay

Chi sb thé tich mau 8- 28 ml/100g
Chi s6 thoi gian twéi ma

| SO oL gIAN TWOTMAL 1 9346 giay
trung binh
DPac diém khéi u
Hoai t&r trung tam 5 (42%)
Khéng hoai tlr trung tam 7 (58%)
Mo bénh hoc
Ung thw biéu mé tuyén 7(58%%)

5 (42%%)

Phan loai T theo TNM
T2
T3
T4

4 (33%)
7 (59%)
1 (8%)

Bénh nhan nam chiém wu thé véi 75%. Kich thuwéc
tén thwong cb sw khac biét nhidu gitra cac ca lam sang,
céac chi sb twdi mau ciing thay dbi theo tirng ca véi bién
do dao déng I&n. Phan Ién bénh nhan dwoc chup CT

& giai doan T2 va T3 trong do co t¢i 42% cac khéi u co
hoai tir trung tam.

2. Cac chi sé twéi mau khéi u
Db thi ngdm thubc ctia ddng mach va khdi u phéi
dwoc tinh trung binh clia c& 12 bénh nhan vé&i dam do

do dwoc & ddng mach va toan bo khéi u phdi tinh bang
don vi Hounsfield theo th&i gian.

225
Péng mach

475 Khéi ung thu phoi
z

825

=

i

“75

25 &
0 TR gian (Giay) 100

Biéu dé 1. Biéu dé ngadm thuéc can quang theo
thoi gian cda déng mach cha va khéi u phéi

62

52

42

32

22

Pam dé nhu mo (Hounsfield Unit)

12
0 50 100

Thoi gian sau khi tiém thudc can quang tinh mach (giay)

Biéu do6 2. Bé thi ngdm thudc trung binh cia cédc
khéi u phéi

Biéu db 1 biéu dién biéu d6 ngadm thubc can quang
clia dong mach chil va cla cac khéi u phdi. Trong khi
thudc can quang dat ndng dé cao tai mach mau nhanh,
dat dinh ngay nhirng gidy dau tién va gidm ndéng do
nhanh (Hinh 1) thi dam d6 thubdc can quang & u phdi
tang dan va duy tri ndng d6 cao lau hon (Hinh 2).
Puwdng mau dé chi thi bidu d& ngdm thudc trung binh
clia tat ca cac khdi u phdi.
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Béang 2. Céc chi sé twéi mdu va thé tich trung binh cta cdc khéi u phéi

TBV MTT Thé tich
TBF (ml/100g/phut
(mi/100g/phut) (ml/100g) (Giay) (ml)
Gia tri trung binh 33.15 16.96 35.56 156.58
P I&ch chudn 15.67 6.74 225 54

Bang 2 cho thay tri s trung binh vé Iwu lwgng mau twéi cho khéi u phdi [a 33.15 £15.7 ml/100g/phut thé tich
mau trong khéi u trung binh 17ml/100g, thoi gian twéi mau trung binh 35,6s. Kich thuwéc khéi u to nhé khong déu co

kich thwoc tlr 7 t¢i 577ml (trung binh 156ml).

200

[
[

100

*

THE TICH KHOIU (ML)

o

. * . :
* o *
0 5 10 15 20 25 30
THE TICH MAU TRONG KHOI U (ML/100G)
Biéu d6 3. Méi lién quan gitra thé tich khoi u phoi
va thé tich mdu trén don vj 100g khoi u
Nghién ctru nay cho thdy cé méi lién quan nghich
gitra thé tich khéi u vé&i thé tich mau trong khéi u véi hé
sb twong quan r=0.4, p = 0.2 (Biéu dd 1). Cac phan tich
ciing cho thay khéng cé méi lién hé gitra thé tich khéi u
phdi v&i lvu lwong twdi mau va thdi gian twdi mau trung
binh cho khéi u phéi.

250 -
= 200 °
El °
= 150 A
= °
5 100
5 )
£ 50 4
3., ~
0 L ; : :
0 10 20 30 40 50 60

Do léch chuan luu luvgng tudi mau (ml/100g/phdt)

Biéu do 4. Twrong quan gitra thé tich khoi u va tinh
khéng thuan nhat cda Iwu lwong twéi mau khoéi u

Biéu dd 2 cho thdy c6 méi twong quan thuan chat

ché gitra thé tich khéi u va tinh khéng ddng nhét cla

lwu lwong twdi mau (r = 0.6, p<0.05). Piéu nay cho thay

khdi u cang 1&n thi sw khac biét vé gia tri cia lwu lwong

twdi mau cang tang.

IV. BAN LUAN

Viéc diéu tri hda chét trong ung thw phdi dbi voi
nhirng bénh nhan khéng con chi dinh phau thuat la van
dé dang dwoc quan tdm vi dap ng cla ung thu dbi
v&i héa chét va tac dung phu mang tinh toan than cla
hoa tri liéu van con l1a yéu tb khi can nhac diéu tri hoa
chét trong ung thw néi chung va ung thw phdi néi riéng
[2]. Nghién ctru nay dwa ra cac chi s6 mang tinh dinh
lwong vé lwu lwong twdi mau va thé tich mau trong khoi
u nhadm dinh hwéng cho viéc chan doan, phan loai va
lap ké hoach diéu tri cac khdi ung thw phdi khéng con
chi dinh diéu tri phau thuat.

Biéu dd ngam thudc can quang cho thay tinh chat
ngam thudc cla cac khéi u phdi kha twong déng voi
nhau. Cac khéi u d&u ngdm thuéc can quang cham, dat
dinh néng d6 thudc can quang cham hon so véi mach
mau, duy tri néng d6 thubc can quang lau va riva thube
cham. V&i tinh chét nay viéc diéu tri hda chat trong ung
thw phdi co thé sé thuan loi hon. Hién twong git thudc
can quang lau nay cé thé do dic diém cla khéi u ac
tinh Ia hién twong tang sinh tan mach, tang tinh tham
thanh mach, thudc c&n quang tir mach mau vao nhu mé
phdi, bi dong lai tdn thwong ma khéng quay tré lai mach
mau hodc quay tré lai cham [6]. Trong diéu tri hda chét
toan than, cé téi 60% héa chat dwoc gén vao protein
huyét twong va gidm doc tinh theo thoi gian thubc tdn
tai trong mach mau déng thoi thubc dwa vao dwong
toan than sé c6 tac dung phu mang tinh toan than [8].
Tinh chat ng&dm thudc nay goi y viéc dwa thubc va héa
chét diéu tri vao duwdng dong mach déc biét dong mach
clp mau cho khdi u phbi nhadm gidm thiéu cac tac dung
phu khi dwa héa chat duweng toan than.
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Chi sb twdi mau trung binh do dwoc trong nghién
ctru nay 1a 33,5ml/100g/ml déi véi luu lvong twei mau
va 16,7ml/100g dbi v&i thé tich twdi mau. Chi sb nay
cao hon so véi chi sb twdi mau & cac tdn thwong nét
lanh tinh & phdi véi thé tich twéi mau khoang 3,6 -
4,1ml/100g [9]. Lwu lvgng twdi mau & nghién ciru nay
khong cao hon nhidu so vé&i chi sé & cac tén thwong
lanh tinh nguyén nhan do chi sé twéi mau do dwoc bao
gdm ¢ vung trung tm c6 chi sé thdp va vung ngoai vi
khéi u co6 chi s6 cao. Piéu nay dwoc chirng minh bdi
do tdn man cda chi sb twdi mau trong khéi u véi bién
do sai léch tr 15-63ml/100g/phut. Hon niva dd sai léch
nay con phu thudc vao cac yéu td khac dac biét 1a thé
tich khéi u. Nghién ctru nay con cho thdy cé mébi twong

quan thuan cé y nghia théng ké gitra kich thuwéc khbi
u va dd tdn man cda lwu lwgng twdi mau. Du vay, chi
sb twdi mau trong nghién ciru nay twong déng véi két
qua cla nghién clru clia Spira (2013) v6i gia tri trung
binh cho céac thé ung thw phdi tir 27,6 - 37ml/100g/
min va thé tich twéi mau khéi u tir 5,8 - 6,5ml/100ml
[4]. Trong nghién ctru nay ching t6i thdy cé mbi twong
quan nghich bién gitra thé tich khdi u va thé tich tudi
mau trong khéi u. Diéu nay cho thay khdi u cang lon thi
thé tich mau trung binh cang nhd. Béi v&i ung thw phdi,
tan mach thwdng tap trung nhiéu hon & vung ngoai vi
tén thwong so v&i ving trung tam u. Nhitng khéi u 16n
thworng c6 ving trung tam it mach mau va cé thé co
hoai t& trung tam [10].

Hinh 5. Hinh anh ban dé thé tich twéi méau (BV) khéi u phéi (tréi)
va ban dé Iwu lwgng twéi mau (BF) khéi u phéi (phai)

Dé tai c6 modt sb han ché khach quan nhw moé ta
twdi mau cla cac khdi u phdi cé thé bi &nh huéng bai
cac yéu t6 ndi sinh hay ngoai sinh chang han nhw cung
lwong tim, dd ddng nhéat ctia khéi u, cac nhiéu do thd va
tim dap. Tuy nhién viéc do cac chi sé & mirc voxel cho
phép sai sé it hon so vé&i do chi sb dwa trén cac ving
quan tam (ROI). C4c thdng ké vé lwu lwong mau va thé
tich mau cé thé bi &nh hwéng béi thé tich khéi u khéng
ddng déu & cac bénh nhan khac nhau déng thdi do
ddng nhét ctia méi khdi u khac nhau déc biét la cac khoi
u c6 hoai ti trung tam. DAu hiéu nay goi y hoa trj liéu
ddi véi cac khéi u nhé cé thé co dap ing tét hon nhirng
khéi u I&n. Hwéng phat trién cta dé tai sé quan tam
dén dinh lwong tinh trang tang tinh thAm thanh mach
clia mach mau trong khéi u. Danh gia cac chi s6 huyét
doéng trwdc va sau diéu tri hoa chét, xa tri hay hoa xa

phéi hop. Ddng thoi danh gia thay déi huyét dong ciing
nhw hiéu qua diéu tri hda chét tai chd qua dworng dong
mach. S6 lwgng bénh nhan cla dé tai nay con nhd nén
gia tri tham khao céac sé liéu con han ché. Nhém nghién
clru sé& phat trién dé tai véi sé lwong bénh nhan nhiéu
hon, da dang vé& hinh thai cling nhw bénh hoc ung thw
phdi trong cac nghién clru tiép theo.

V. KET LUAN

Nghién ctu nay cho thay céac chi s vé twdi mau
khéi u phéi dac biét la chi s vé& thé tich mau déu tang
trong ung thw phéi. Dac diém huyét dong hoc ctia khoi
ung thw phdi trong nghién ctru nay la ngdm thubc cham
va duy tri thei gian ngdm thubc lau. Cac khdi u nhd
thworng co thé tich twdi mau cao hon, tinh ddng nhét
vé lwu lwong twdi mau cao hon so véi cac khéi u lén.
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TOM TAT

D4t van dé: Chup cét I6p vi tinh tuéi méu cé thé dénh gié hinh thai va huyét dong hoc cda khéi u. Nghién ctru
duoc tién hanh véi muc tiéu danh gia sw thay déi vé huyét déng hoc va tinh chéat ngdm thudc cadn quang cda tén

thuong ung thw phéi.

Phwong phép: 12 bénh nhén c6 chén doan ung thw phdi trén chup cét I6p vi tinh duoc chup cét I6p vi tinh tudi
méu. Céac chi sé vé luu long méu, thé tich méu, thoi gian twéi mau trung binh va thé tich khéi u duroc tinh trén hinh

anh chup cat I6p twéi mau.

Két qua: Cac khéi u phéi cé tinh chat ngdm thubc cham va duy tri thoi gian ngédm thubc can quang lau. Céc chi
s6 twéi méu déc biét la chi sé vé thé tich mau trong khéi u phéi téng trong ung thw phdi véi luu luong mau trung binh
33.15+15.7 ml/100g/phut, thé tich mau trung binh 17mi/100g va kich thuéc khéi u tir 7 téi 577ml. Cac khéi u nhé cé
thé tich tudi mau cao hon va cé do déng nhét vé luu long tudi mau cao hon so véi cac khéi u Ién.

Két luan: Chup cét I6p vi tinh twéi mau c6 thé gilp dénh gia nhiing thay déi vé huyét déng hoc trong khéi u phbi
g6p phén dénh gia trude diéu tri héa chéat déi véi cac khéi ung thu phdi khéng con chi dinh phéu thuét.

Twr khod: Ung thu phéi, tuéi mau.
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