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Value rapid magnetic resonance imaging protocol

for detecting femoral head avascular necrosis in
high risk patient
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SUMMARY Purpose: Evaluate the agreement between limited MRI, which
using TIW sequence or STIR sequence in coronal direction, with standard
MRI in diagnosis early femoral head necrosis(FHN) occurring in high risk

patients.

Subjects and methods: descriptive cross-sectional study
was performed on 58 patients, who warediagnosed of femoral head
osteonecrosis at stage 2 or higher according to the Arlet Ficat classification.
The patients were performed hip joints MRI at the Radiology Center,
Bach Mai Hospital from June 2020 to August 2021.

Results: The agreement in FHN staggingbetween limited MRI using
T1Wsequence, or limited MRI using STIR sequence with the standard MRI
was 0.98 and 0.86, respectively. The agreement in measurement extent of
osteonecrosis areabetween limited MRI using T1Wsequence, or limited
MRI using STIR sequence with the standard MRI was 0.98 and 0.85.

Conclusion: There was excellent agreement between the full and
limited MR examinations both forstagging and determining the extent of
osteonecrosis area. The time and potential cost reduction achieved when
taking limited MRImay lead to more widespread using in patient care.

Key words: femoral head osteonecrosis, hip MRI, limited hip MRI.
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I. DAT VAN BE

Hoai t&r v6 khu&n chém xwong dui (HTVKCXD) la
mot trong cac bénh ly co' xwong khép cé thé gay tan phé
ngay cang dwoc chan doan nhiéu hon. Bénh hay gap &
nhém dan sé tré, tir 30-60 tudi, cha yéu la nam gii. Do ti
lé gap cao & nguoi tré, chan doan va diéu trj sém la cuc
ky quan trong b&i néu cang phat hién va diéu tri muon thi
cang lam téng chi phi va ti 1& bién chirng.

Cong huwéng tr (CHT) dwgc chirng minh la
phwong phap nhay nhat dé phat hién cac bién ddi sém
clia hoai t& chdm xwong dui [1]. Dién tich tdn thwong
dién chiu lwc cé twong quan chat ché véi két qua didu
tri & cac bénh nhan hoai t&¢ xwong giai doan som [2]
ciing nhw nguy co' xep chdm xwong dui sau phau thuat
xuyén dinh gidm ap [3]. St dung hinh anh CHT, Beltran
va cong su chi ra rang tinh trang xep chédm xwong dui
khéng xuét hién néu nhw dién chiu lwc chi tbn thwong
dwdi 25%, ti 1& xep 1a 43% néu tbn thwong rong 25-
50% va lén t&i 87% & cac trwdng hop ton thuwong trén
50% dién chiu lwc®. Do XQ thuwéng quy khé chan doan
chinh xac hoai tr xwong giai doan sém, CHT thwdng
duwoc dung véi muc dich nay. Hai muc tiéu chinh can
dat trong danh gia hoai t&r xwong s&m bang CHT gdém:
khang dinh cé hay khéng cé tén thwong hoai tir xwong
va xac dinh mirc do tén thuwong dién chiu lwc cta chém
xwong dui.

Tuy nhién gia thanh ctia CHT cao so véi XQ rat
nhiéu lai 1& moét tré ngai dé co thé ap dung rong rai
phwong phap chan doan nay nhdm phat hién bénh
s&@m & cac bénh nhan lam sang cé nghi ngd. Muc dich
clia nghién ctvu ctia chiing t6i nham thiét ké va danh gia
chwong trinh chup CHT ti thiéu (hay CHT nhanh), sv
dung chudi xung T1W ho&c chudi xung STIR v&i thoi
gian thyc hién ngén va gia thanh phu hop hon trong
chan doan hoai tr chdm xwong dui. Gia thuyét nghién
ctru 1a sang loc hoai tr xwong bang chwong trinh chup
cong hudng tir tdi thiéu co kha nang phat hién bénh va
danh gia mirc d6 tén thwong clta dién chiu lwc twong
tw v&i khi str dung chwong trinh chup cong hwéng tir
tiéu chuén.

Il. DOl TVQNG VA PHUONG PHAP

1. P6i twong nghién ctru: 58 bénh nhan duoc
chan doan xac dinh 1a hoai t& vé khuan chém xwong

dui cé hinh anh Xquang va CHT twong (rng giai doan
2 trd 1&n & mot bén theo phan loai Arlet Ficat stra ddi,
bén con lai khéng thay tdn thwong trén Xquang. Bénh
nhan khéng co tién st chan thwong, viém khdp nhiém
khuan, lao khép hang, déng thdi khai thac tién st
bénh nhan: nghién ruou, hut thuéc 14, m& mau, bénh
ly hé thdng... Bénh nhan ddng y tham gia nghién ctru
va dwgc chup CHT khép hang hai bén tai Trung tdm
dién quang, Bénh vién Bach Mai trong khoang thoi gian
6/2020-8/2021.

2. Phwong phap nghién clru
Chup CHT

Tham kham CHT dwoc thwc hién trén may CHT
1.5T (Echelon -Hitachi, Brivo MR355- GE, Engenia-
Philip).

Chup chwong trinh CHT hoan chinh gém 3 chubi
xung: T1W coronal, STIR coronal, va T2W axial. Cac
xung trong chwong trinh téi thidu T1W coronal ho&c
STIR coronal dwogc trich ra ttr hinh anh CHT hoan
chinh. Chwong trinh chup day dd bao gém:

- Topogram: 10 gidy

- T1W coronal: thoi gian trung binh: (TR - Time
repetition): 520ms, th&i gian nhan xung (TE - Time
echo): 13.5 ms, trwong chup (FOV - field of view): 40
cm, d6 day |&p cét (slice thickness): 4mm, quang nhay
(slice gap): 4mm, khodng 3 1an thu nhan tin hiéu, két
qua chudi xung thu dwgc 16 anh trong thoi gian khoang
3 phat 10 giay.

- T2W axial: thoi gian trung binh TR: 3000ms, TE:
100ms, FOV: 40cm,dd day I&ép cét: 4mm, quang nhay:
4,5mm, khoang 2 1an thu tin hiéu, két qua chudi xung
thu dwoc 20 anh trong khoang 3 phat 40 giay.

- STIR coronal thoi gian trung binh: TR: 3300ms,
TE: 47ms, FOV: 43cm, do day I&ép cat: 4.5mm, quang
nhay: 4,5mm, khoang 2 lan thu tin hiéu, két qua chudi
xung thu dwgc 16 anh trong khoang 3 phut 40 giay.

Tbng thoi gian chup cdng huéng tir tiéu chuan
khép hang khoang 10 phut 40 giay

Phén tich hinh dnh

Phim dwoc doc doc lap bdi ba bac si chan doan
hinh anh (doc mu, khéng cé théng tin vé chan doan cudi
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cung). Méi bac si doc dwoc cung cap hinh &nh T1W,
STIR, CHT tiéu chudn mét cach doc lap, khong biét két
qué clia nhau, sé& ghi nhan dién tén thwong theo ca hai
chwong trinh thu gon va day du.

Két qué doc bao gdm: cac dau hiéu dac hiéu cla
HTVK CXD (d4u hiéu giai gidm tin hiéu trén T1W, trén
T2W va STIR la du hiéu dwéng déi), giai doan hoai tir
chém, mirc do tén thwong chdm xwong dui. Trong do:

e Giai doan hoai t&r chdm xwong dui phan loai
theo Tiéu chuén Arlet va Ficat c6 stra d6i bd xung nam
1985 bao gbébm 5 giai doan* trong d6 giai doan t 0-2
dwoc trinh bay nhw sau:

+ Giai doan 0: 14 khép hang dbi dién véi bén bj
HTVK CXB, trong dé hinh anh trén Xquang, CHT déu
binh thwong.

+ Giai doan1: Hinh dang chém xwong va khép
binh thwong. Xquang cé vung lodng xwong khu tru.
CHT c6 tén thwong phu xwong (giam tin hiéu trén T1W
va/hogc tang tin hiéu trén STIR).

+ Giai doan 2: Hinh dang chdm xwong va khép
binh thwong. Xquang cé hinh &nh lodng xwong lan téa,
xo xwong. CHT cé hinh anh cac dwong gidm tin hiéu
bat thwong, tén thwong chdm cé hinh” ban dd», hinh
anh dién hinh trén T1W Ia hinh dwéng bang, trén T2W
ho&c STIR: 1a d4u hiéu dwéng doi.

e Mirc dd hoai ttr chdm xwong dui

Trén phim chup CHT, viing tén thwong hoai tir clia
CXP dwoc xac dinh theo mat cat coronal va sagittal
[5]. Trong d6 vuing tén thwong hoai t&r dwoc dinh nghia
l4 ving ndm trong dwdng gi¢i han cha dai gidm tin
hiéu trén T1W va d4u hiéu dwéng doi trén STIR. Trong
nghién clru mat phéng Sagittal dwoc tai tao qua MPR.

% vung tén thwong = (A X B/R X R’) X 100. Trong
doé: R: Pwong kinh 16n nhat ctia CXD trén mat cét
coronal, R’: Dudng kinh I&n nhat ctia CXD trén mét cat
sagittal, A: Chiéu dai I&n nhat clia viing hoai ttr trén mat
cét coronal, B: Chiéu dai I&n nhat clia ving hoai tir trén
mat cét sagittal.

Hinh minh hoa: Cach tinh % vuing tén thwong [5]

Céc ton thuwong phat hién kém theo nhu tén thuwong
phan mém, tran dich khép hang ciing dwoc ghi nhan.

Phén tich sé liéu

Phan tich thdng k& duwoc thuc hién dé& x ly sb
liéu bang phan mém thuwong mai (R language version
4.1.0). Gia tri kappa hiéu chinh dwoc st dung dé danh
gia mrc d6 ddng thuan chan doan trong danh gia giai
doan va mirc d6 tén thwong chém xwong dui ctia CHT
nhanh va CHT tiéu chuan.

Tién hanh so sanh vé kha nang phat hién bénh, chi
phi va th&i gian tham kham gilra cac chwong tinh chup.

lll. KET QUA NGHIEN cUrU
1. Cac dac diém dich té

Tudi, gi¢i va yéu té nguy co: Bénh gap & nam nhiéu
hon nir (v&i 10 nik va 48 nam, tir 22 - 84 tudi), do tudi trung
binh 1a 50,8+ 13.6, nhém tudi nhé hon 60 tudi chiém ty 1&
74.2%, nhém bénh nhan cé tién st nghién rwou chiém fi
I& cao nhét chiém 41.4%, sau d6 1a m& mau.
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2. Thoi gian chup

Chuwong trinh CHT kh&p hang thwong quy tai
co s& cla ching t6i, thwéng mat 10 phut 40 gidy dé
hoan thanh mét lan chup. Khi dung chudi xung T1W
thdi gian trung binh mét khoang 3 phut 10 giay chiém
khoang 30% téng sbé thoi gian dé& hoan thanh. Khi dung
chudi xung STIR thai gian trung binh méat 3 phat 40 giay
chiém khoang 35% téng sb thoi gian.

3. Twong quan gitra cong hwéng tir gi¢i han
va CHT thwong quy trong chan doan giai doan va
mrc dd ton thwong chém xwong dui

MUrc dd ddng thuan trong chan doan giai doan ctia
T1W so véi cong huéng tir tiéu chuan 1a 0.98 cao hon
nhiéu so v&i mirc dd dong thuan trong chan doan giai

doan cta STIR so v&i CHT tiéu chuan |a 0.86 (bang 1).
Diéu nay dwoc ly gidi la do khi dung chudi xung T1W
dé chan doan c6 1 trwdng hop am tinh gia va 1 truong
hop dwong tinh gid xay ra & giai dona 0 va |, khi dung
chudi xung STIR dé chan doan c6 4 trwong hop am tinh
gid va 4 trwdng hop dwong tinh gid xay ra & tat ca cac
giai doan.

Mtc d6 déng thuan trong chan doan mtc do
tén thwong chém ctia T1W so véi cong hwéng tir tiéu
chuén 14 0.98 cao hon nhiéu so v&i mirc do ddng thuan
trong chan doan vi tri tdn thwong chém trén STIR so v&i
CHT tiéu chuén 1a 0.85 (bang 2). STIR danh gia mirc
dé tén thwong véi phan 16p >30% bi sai léch nhiéu so
v&i CHT hoan chinh.

Bang 1. Twong quan gilra cong hwéng tir gi¢i han véi cong hwéng tir thwéng quy

Chuéi xung Giai doan 0 Giai doan 1 Giai doan 2 Kappa
TIW 1 0 47 0.98
STIR 6 9 43 0.86
CHT hoan chinh 10 1 47

Bang 2. Bang twong quan gitra CHT gi®i han vé&i CHT thwong quy trong danh gia mirc do ton thwong
chém & giai doan 2

Chuéi xung <15% 15-30% >30% Kappa
TIW 18 19 10 0.98
STIR 18 21 6 0.85
CHT hoan chinh 17 20 10

3. Kha nang phat hién tén thwong cta cac
chudi xung

DAu hiéu dic hiéu

Trong 58 bénh nhan tham gia nghién ctru, cé 47
bénh nhan giai doan Il chan doan dwoc dwa trén cac
d4u hiéu dac hiéu, trong d6 dau hiéu dai gidm tin hiéu
trén T1W co ti 1é g&p cao nhat. Sau d6 dén T2W va cudi
cung la STIR (bang 3).

Bang danh gia cac dau hiéu dac hiéu trén CHT

DAu hiéu dic hiéu N=47 | %
Dai giam tin hiéu T1W 47 100
DAu hiéu dudng doi trén T2W 45 96
DAu hiéu dwdng doi trén STIR 43 91
D4u hiéu dac hiéu trén CHT quy 47 100
woc

DAu hiéu khéng dic hiéu

CHT hoan chinh phat hién 51 trwong hop co
tran dich khép hang tr dd | dén do Il trong d6 T1W
phat hién dwgc 10/51 (19.1%), STIR phat hién dwoc
51/51 (100%). Ngoai ra chwong trinh chup CHT hoan
chinh phat hién 3 trwong hop c6 tén thwong phdn mém
quanh khép trong d6 T1W danh gia dwoc bat thwong
trong 1/3 (33.3%), STIR danh gia dwgc ca 3/3 (100%)
trwong hop trén.

IV. BAN LUAN

Céac co ché gay ra sut gidm dong mau téi cd
xwong dui nhw gay ¢ xwong dui hay thiéu mau héng
cau hinh liém cé mdi lién quan ré rang tdi tinh trang hoai
tlr xwong. Cac yéu td khac nhuw liéu phap corticosteroid,
lam dung rwou, bénh moé lién két, bénh ly ty xwong
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cling c6 thé két hop véi hoai tir xwong mac du méi quan
hé nhan qua la khong ré rang. Lam dung corticosteroids
va reou co lién quan téi khoang 90% cac bao cao vé
nguyén nhan hoai tir xwong. Bén canh cac nguyén
nhan tiém &n, lo ngai chinh & cac bénh nhan mac bénh
nay la nguy co dan téi tbn thwong xwong dwdi sun
va xep chém xwong dui, dac biét la & cac bénh nhan
tré va hay hoat dong thé Iwc. Bénh nhan voi nguy co
hoai t&r xwong hay dau khép hang thanh dot trong qua
trinh tién trién cta bénh, didu nay co thé gay khé khan
cho nhan vién y té trong nhan biét cac triéu chirng cla
bénh, dac biét trong béi canh XQ thuwdng quy khéng
nhay trong phat hién bénh giai doan sém.

Nguwoc lai véi XQ thwong quy, CHT c6 thé phat
hién cac tén thwong hoai t&r xwong rat sém dwa trén
hinh &nh cGa chudi xung T1W [7]. Trén anh T2W hinh
anh “dwdng doi” gdbm mot dai ting tin hiéu nam bén
trong vién giam tin hiéu dwoc cho 1a dac hiéu cho hoai
t& chdm [7]. DU vay theo kinh nghiém cla chung t6i,
d4u hiéu nay khong hay gap khi st dung chudi xung
nhanh FSE c6 hay khéng c6 x6a m& kem theo, do dé
cling khéng qua can thiét dé st dung trong chan doan
hoai t&r chom.

D4&u hiéu hoai t& xwong dwoc chan doan trén
T1W dwa trén hinh anh céac dai gidm tin hiéu & phan
trwdc trén cla chdm xwong dui va hinh anh nay réat
dac trwng cho bénh [8]. B&i vay chung toi dat ra gia
thiét rang hinh anh T1W coronal don déc cling da rat co
gia tri trong chan doan HTVKCXD. Hon nira cach chup
nay cling dé dang hon cho kj thuat vién trong viéc dat
bénh nhan. Ky thuat vién hinh &nh cé thé dé dang dat

-
7

Hinh 1a

Hinh 1b

BN dwa vao méc ctia méu chuyén Ién. Cac anh dinh vi
la khéng can thiét dé thwe hién thdm kham. Hinh anh
T1W coronal vé&i muc dich chan doan cé thé dwoc chup
ma khoéng can anh dinh vi. Trong 58 khép hang duoc
khao sat d& phat hién hoai t&r chdm, cé mot khép mot
khép am tinh gia va mét khép dwong tinh gia khi chan
doan chi dwa trén T1W coronal. Cac thé hé may CHT
hién nay co thé thu nhan dwoc cac hinh anh véi ma
tran phan gidi cao ciing nhw 1&p cét méng hon so véi
loai may ma chung t6i st dung trong nghién ctru nay.
Céc tién bd nay cé thé gitp cai thién hon niva kha nang
chan doan hoai tlr chém ctia chwong trinh chup thu gon
st dung chudi xung T1W coronal.

Két qua ctia chung t6i twong ddng véi két qua clia
Jay Khana va cdéng sw khi nghién ctvu trén 179 khép
hang cda 92 bénh nhan I1am sang nghi ngd HTVKCXD
cling ¢ m&rc dd ddng thuan trong chwong trinh chup
thu gon dung xung T1W va CHT hoan chinh la kappa
=0.97 [9].

Trong khi d6 xung STIR c6 dé nhay cao trong
phat hién cac thay déi tin hiéu & chdm xwong dui (phu
tdy xwong), dac biét & giai doan | khi d4u hiéu phu tdy
xwong l1a dau hiéu chinh d& chan doan hoai t&r chém,
tuy nhién dau hiéu nay gap trong nhiéu bénh: chan
thwong, lodng xwong thoang qua, thoai hoa, viém khép
nhiém khuan, néu chi c¢é dau hiéu phu tiy xwong don
doc ma khong kém theo vung xwong hoai tir thi chi dwa
vao hinh anh sé& han ché chan doan ciing nhw danh gia
giai doan cta HTVK, cé thé danh gia qua mrc hoac
danh gia ha thap giai doan clia HTVKCXD vi khéng
thdy dwoc cac dau hiéu dac trung ctia bénh.

Hinh 1c

Hinh 1. Bénh nhan HTVK CXDP bén trai giai doan Il. Hinh 1a: Hinh anh dai giam tin hiéu trén T1W. Hinh

1b: Hinh anh dwéng doi khéng dién hinh trén T2W véi chi dwong don doc giam tin hiéu ma khong cé dwong
ting tin hiéu & bén trong. Hinh 1c: Dau hiéu dwéng déi khéng dién hinh véi chi dwéng ting tin hiéu twong
rng v&i vi tri tdn thwong ma khong thiy dwong giam tin hiéu & ngoai.
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Hinh 2a

Hinh 2b

Hinh 2. Bénh nhan HTVK CXD bén phai giai doan IV, bén trai giai doan 0.
(Hinh 2a: Hinh thai va tin hiéu chdm xwong dui trai binh thwdng trén xung T1W. Hinh 2b: Phu tdy xwong vi tri
chém xwong dui trai trén xung STIR vij tri ngay dwdi sun khép.

Bén canh viéc phat hién bénh, CHT con c6 nhiém
vu danh gia mirc do lan rong clia tdn thwong. TAm quan
trong clia viéc danh gia mirc d6 tén thwong dién chiju lyc
da duoc bao céo trong nhiéu nghién ctru. Bang phan loai
clia Mont va Hungerford '° két hop gitva cach phan giai
doan clia Ficat va Arlet" , dinh lwong ton thwong xwong
dui dwa trén hinh anh CHT va vj tri 16i hoai t&r dé tién
lwong tén thuwong. Shimizu va cdng s nhan thay i [é xep
chdm xwong dui la 74% sau 32 thang néu nhu vung hoai
ttr chiém hon 2/3 dién chiu lwc. Két qua nghién clru cia
ching t6i twong déng véi két qué clia Jay Khanna®0.97
khi mirc 6 ddng thuan trong danh gia mirc do tén thuong
chém trén CHT gidi han dung chudi xung T1W va CHT tiéu
chuén 1a 0.94. Trong nghién ctru clia ching toi mirc dé ton
thuong HTVKCXD & giai doan Il chi yéu ndm & phan I6p
< 30%, la nhitng tén thwong chwa lan réng nén khi tai tao
mét phang sagittal qua MPR tdn thwong van dwoc boc 16
rd, sai sb do chét lwong hinh anh khong dang ké.

Xung T1W c6 mic dd ddng thuan cao so v6i
CHT hoan chinh trong chan doan giai doan ciing nhw
mdrc do tdn thwong dién chiu lyc so v&i xung STIR. Tuy
nhién néu chi dung xung T1W han ché trong danh gia
tran dich khép hang, hay tén thwong phan mém canh
khép, trong khi d6 xung STIR wu thé hon khi danh gia
céc tén thwong trén. Tuy nhién cac dau hiéu nay khéng
phai la d4u hiéu chinh dé chan doan HTVK CXD.

Xung T1W véi cac wu diém cac ciu tric gidi phau
dwoc boc 10 6, dau hiéu dic hiéu cia HTVK CXD duwoc

TAI LIEU THAM KHAO

quan sat thdy rd hon, va thdi gian chup ngan hon xung
STIR, chinh vi vay khi ap dung chwong trinh CHT gi&i han
xung dung chudi xung T1W sé lam giam thoi gian chup,
ddng thoi tang sé lwong chup trong ngay, gidm thoi gian
chd doi clia bénh nhan, tir d6 giam chi phi. Vi vay co thé
xay dwng cac géi kham sang loc trong twong lai gitp giam
chi phi cho bénh nhan, mé rong viéc tdm soat cho cac
bénh nhan cé yéu té nguy co HTVK CXB. Tuy nhién & thoi
diém nay chang t6i chwa danh gia dwoc &nh hwéng tric
tiép clia cach tiép can nay dén két qua diéu tri clia bénh
nhan ciing nhw chi phi cho viéc tdm soat HTVKCXD béng
CHT tdi thiéu, can thém nhirng nghién clru véi ¢& mau
I&n hon, cach lwa chon mau phu hop hon, bao gdm ca
nhirng trwdng hop HTVKCXD & tat ca cac giai doan dé co
thé danh gia dwoc hiéu qua ctia chuong trinh chup CHT
t6i thiéu vé ca thoi gian, chi phi ciing nhw trong viéc chan
doan giai doan bénh va mirc do tdn thwong chém.

V. KET LUAN

Chuwong trinh chup CHT khé&p hang gi¢i han
xung st dung chudi xung T1W coronal qua khép hang
hai bén trong chan doan, tdm soat va theo déi bénh
nhan HTVK CXD c6 mirc d6 ddng thuan cao véi CHT
thwong quy vé kha nang phat hién tén thwong, phan
loai giai doan, cling nhw danh gia mirc dd ton thwong
ctia chdm. Wu diém vé thoi gian clia chuwong trinh chup
tdi thiéu cé thé gitp viéc chup CHT dé chan doan sém
hoai t& chdm xwong dui (rng dwng dé dang va rong réi
hon trong thywc hanh 1am sang.
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TOM TAT

Muc dich: Panh gia sy twong quan ctia cong hudng tir nhanh sir dung chudi xung T1W hoic chudi xung STIR theo hudéng

Coronal so v6i cong huéng tir tiéu chuén trong chin doan hoai tir vé khuén chom xuong dui giai doan sém & nhitng bénh nhan

¢6 yéu tb nguy co.

Poi trgng va phwong phap nghién ciru: Nghién ciru md ta cit ngang trén 58 bénh nhan dugc chin doan xac dinh 1a hoai

tir vo khuan chém xuong dui ¢6 hinh anh Xquang va CHT twong tmg giai doan 2 tr& 1én theo phan loai Arlet Ficat stra di, duoc

chup cong huong tir khop hang hai bén tai Trung tim dién quang Bénh vién Bach Mai tir thang 6/2020 dén hét thang 8/2021.

Két qua: Miic d6 dong thuan trong chan doén giai doan hoai tir xuong giita hai chuong trinh chup CHT thu gon diing xung

T1W, hoac xung STIR so v&i chuong trinh chup CHT déy dt 14n luot 14 0.98 va 0.86. Mtrc do déng thuén so v6i chuong trinh
CHT day du trong chin doan mirc d6 tén thuong chom cta xung T1W 13 0.98, cua STIR 14 0.85.

K&t luan: Co sy ddng thuan mirc d6 cao gitta hai chwong trinh chup CHT tiéu chun va CHT nhanh sir dung chudi xung

TIW. Véi uu diém vé thoi gian va kha ning giam gia thanh, chuong trinh chup CHT nhanh st dung chudi xung TIW c6 thé dugc

g dung dé& dang va rong rai hon dé chan doan sém hoai tir chém xwong dui trong thuc hanh 1am sang.

Tir khéa: Hoqi tir vé khudn chom xwong diii, cong hieong tir khép hang, cong hiedng tir nhanh.
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