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LIEU CHIEU XA VA MOT SO YEU TO LIEN QUAN O’ NGU’O'I BENH
CHUP VA CAN THIEP MACH VANH DUO'l HE THONG DSA AZURION 5C20
TAI BENH VIEN HUNG VUO'NG GIA LAI

TOM TAT

Pit van dé: Can thiép tim mach 1a ky thuat co
liéu blrc xa cao nhit trong X-quang chan doan. Viéc
danh gi4 thuc chimg mirc lidu phoi nhidm trén dong
méay DSA thé hé méi Azurion 5C20 trang bi cong nghé
ClarityIQ c¢6 y nghia then chdt nhdm t6i wu hoa an toan
burc xa theo nguyén tic ALARA.

Muc tiéu: (1) M6 ta 5 chi s6 liéu birc xa cbt 15i
(DAP téng, DAPcine, DAPfluo, Air Kerma Kar va thoi
gian soi FT) ¢ bénh nhan chup va can thi¢p mach vanh;
(2) Phan tich cac yéu t6 lién quan (BML, loai thu thuat,
FT) va xdy dung md hinh hoi quy da bién.

Doi twong va phuwong phap: Nghién ciru mo ta cit
ngang hoi ciru trén 69 bénh nhan (CAG: 32; CAG+PCI:
37) tu thang 6-12/2024 tai Bénh vién Hung Vuong Gia
Lai. Dit liéu trich xuat tr EHC va ph?ln mém ClaritylQ.
Phan tich bang SPSS 26.0 (Mann-Whitney U,
Spearman, hdi quy tuyén tinh da bién log-transformed).

Két qua: Nhom PCI nhan ganh ning birc xa cao
gip 2,5-2,7 1an nhom CAG (p<0,001): tong DAP trung
vinhom PCI dat 78,6 Gy.cm? so voi CAG 31,4 Gy.cm?;
Air Kerma Kar nhom PCI dat 1260 mGy so véi CAG
490 mGy; FT nhom PCI 1a 12,2 phut so voi CAG 4,5
phit. Tuong quan don bién cho thiy FT tuong quan
thuan rat manh v6i tong DAP (r=0,815; p<0,001) va
Air Kerma (r=0,852; p<0,001). Khong c6 truong hop
nao nhan liéu Kar>5,0 Gy. M6 hinh hdi quy da bién
giai thich dugc 76,8% bién thién cia DAP (R?=0,768)
va 81,2% bién thién cua Kar (R?=0,812). Két luan: Hé
thong DSA Azurion 5C20 dam bao an toan birc xa tot.
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Tran Pinh Trong!, Nguyén Vin Giang?

Can thiét 1ap murc lidu tham chiéu dia phuong (Local
DRLs) va kiém soat chit ché thoi gian soi chiéu dé
giam thiéu liéu phoi nhidm.

Tir khéa: Lidu chiéu xa, can thiép mach vanh, chup
dong mach vanh, hé¢ théng DSA Azurion 5C20, cong
nghé ClaritylQ, san lugng lidu dién tich, Air Kerma,
thoi gian soi huynh quang, nguyén tic ALARA, mic
lidu tham chiéu dja phuong.

SUMMARY

RADIATION DOSE AND ASSOCIATED FACTORS
IN PATIENTS UNDERGOING CORONARY
ANGIOGRAPHY AND PERCUTANEOUS
CORONARY INTERVENTION ON THE AZURION
5C20 DSA SYSTEM AT HUNG VUONG GIA LAI
HOSPITAL

Background: Interventional cardiology involves
the highest radiation doses among diagnostic X-ray
procedures. Empirical assessment of radiation
exposure levels on the new-generation Azurion 5C20
DSA system equipped with ClaritylQ technology is
crucial for optimizing radiation safety according to the

ALARA principle.

Objectives: (1) To describe five core radiation
(total DAP, DAPcine, DAPfluo,
cumulative Air Kerma Kar, and fluoroscopy time FT)

dose metrics

in patients undergoing coronary angiography (CAG)
and percutaneous coronary intervention (PCI); (2) To
analyze related factors (BMI, procedure type, FT) and
establish a multivariable regression model.

Methods: A retrospective cross-sectional study
was conducted on 69 patients (CAG: 32; CAG+PCI:
37) from June to December 2024 at Hung Vuong
Gia Lai Hospital. Data were extracted from EHC and
ClaritylQ software. Statistical analysis was performed
using SPSS 26.0 (Mann-Whitney U test, Spearman
correlation, and log-transformed multivariable linear
regression).
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Results: The PCI group received a radiation burden
2.5-2.7 times higher than the CAG group (p<0.001):
median total DAP for PCI reached 78.6 Gy.cm? vs.
CAG 31.4 Gy.cm?; Air Kerma Kar for PCI was 1260
mGy vs. CAG 490 mGy; FT for PCI was 12.2 minutes
vs. CAG 4.5 minutes. Univariate correlation revealed
that FT had a very strong positive correlation with total
DAP (1=0.815; p<0.001) and Air Kerma (r=0.852;
p<0.001). No cases received a dose of Kar>5.0 Gy.
The multivariable regression model explained 76.8%
of the variation in DAP (R?>=0.768) and 81.2% of the
variation in Kar (R>=0.812).

Conclusion: The Azurion 5C20 DSA system
ensures good radiation safety. Establishing local
Diagnostic Reference Levels (Local DRLs) and strictly
controlling fluoroscopy time are necessary to minimize
radiation exposure.

Keywords: Radiation dose, percutaneous coronary
intervention, coronary angiography, Azurion 5C20
DSA system, ClaritylQ technology, dose-area product,
cumulative Air Kerma, fluoroscopy time, ALARA
principle, local diagnostic reference levels.

I. DAT VAN DE

Trong k¥ thuat tim mach can thiép, phoi
nhiém buc xa ion hoa 13 mot nguy co nghé
nghiép va sirc khoe cong dong dang lo ngai
d6i v6i ca bénh nhén va kip tha thuat [4],[5].
Céc hiéu Ung xac dinh (deterministic effects)
nhu ban d6 da, loét da muodn va hiéu tmg ngau
nhién (stochastic effects) nhu ung thu thir phat
doi hoi su tudn thi nghiém ngit nguyén tic
ALARA (As Low As Reasonably Achievable)
va hé thong Mirc lidu Tham chiéu Chéan
doén (Diagnostic Reference Levels - DRLs)
[21.[3L.[8].

Heé thong DSA thé hé méi Philips Azurion
5C20 tich hop cong nghé xtr 1y hinh dnh thong
minh ClaritylQ, dugc thiét ké nham giam dang
ké liéu chiéu xa thong qua thuat toan loc nhiéu

thich ing va tw dong diéu khién dong phat tia
(AEC) [7]. Tai Bénh vién Hung Vuong Gia
Lai, s6 lugng bénh nhan thyc hién thu thuat
mach vanh ting nhanh, nhung hién chua cé
danh gia thyc ching vé mirc liéu phoi nhiém
va cac yéu t6 anh huong trén hé thong thiét
bi méi nay, ciing nhu chwa c6 murc lidu tham
chiéu dia phuong (Local DRLs) lam cin ctr
giam sat chat luong noi bo. Dé tai duoc tién
hanh nhdm hai muc tiéu cu thé:

(1) M6 ta 5 thong s6 liéu buc xa cot 16i
(DAP téng, DAPcine, DAPfluo, Air Kerma
tich lily Kar va thoi gian soi FT) ¢ bénh nhan
chup va can thiép mach vanh dudi hé théng
Azurion 5C20;

(2) Phan tich mdi lién quan giira cac thong
$6 lidu bure xa v6i loai thu thuat, chi sd thé trang
BMI va thoi gian soi huynh quang thong qua
phan tich don bién va mé hinh héi quy da bién.

Il. DOl TUONG VA PHUONG PHAP

2.1. P6i twong nghién ciru: Bénh nhan
c6 chi dinh chup chin doan dong mach vanh
(CAG) hodc chup va can thi¢p mach vanh qua
da (CAG+PCI) dudi hé thong DSA Azurion
5C20 tai Bénh vién Hung Vuong Gia Lai tr
thang 6/2024 dén thang 12/2024, c6 day du di
liéu bao céo liéu birc xa (Dose Report).

2.2. Thoi gian, dia diém: Trung tim Dién
quang Can thi¢p, Bénh vién Hung Vuong Gia
Lai, tir thang 6 dén thang 12/2024.

2.3. Thiét ké: Nghién ctru mé ta cit ngang
hoi ctru.

2.4. C& miu, chon mau: Thu thap toan bd
69 bénh nhan thoa man tiéu chuan trong thoi
gian nghién ctru (CAG don thuan: 32; CAG
két hop PCI: 37).
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2.5. Phuong phap thu thap, ciac thong
s0 liéu birc xa: Dir liéu duoc trich xudt hoi
ctru tir phan mém quan 1y bénh vién EHC va
bao cao liéu ClaritylQ cua hé thong Philips
DSA. Céc dai lugng do luong gom: (1) Tong
san luwong lidu dién tich (DAP tong - Gy.cm?):
tong nang lugng birc xa phat ra trong toan b
ca; (2) DAPcine (Gy.cm?): liéu birc xa tich
Ity phat ra trong cac thi chup luu phim tinh/
dong chat luong cao; (3) DAPfluo (Gy.cm?):
lidu birc xa phat ra trong ché do soi huynh
quang dan duong; (4) Air Kerma tich lity (Kar
- mGy): buc xa hap thu tai diém tham chiéu
C-arm (cach tim xoay 15cm vé phia bong),
ude tinh nguy co ton thuong da; (5) Thoi gian
soi huynh quang (FT - phut): téng thoi gian
dap ban dap soi tia X.

2.6. Xir Iy so liéu: Dit liéu dugc xur Iy bang
SPSS 26.0. Céac bién dinh luong c6 phan bd
léch dugec mo ta bang trung vi (Median) va
khoang tr phan vi (IQR: Q1-Q3); bién phan
bd chuan mo ta bang trung binh + do léch
chudn. Kiém dinh Mann-Whitney U duoc st
dung dé so sanh 2 nhom thu thut do ¢& mau
timg nhom khong 16n va phan b liéu bic xa
thuong 1éch phai. Hé s6 twong quan Spearman
(r) danh gia méi lién quan don bién giita BMI,
thoi gian soi v6i cac chi s6 liéu. M6 hinh hoi
quy tuyén tinh da bién str dung bién dbi logarit
tir nhién (In) d6i véi DAP va Kar nhiam chuan
héa phan b6 va boc tach tac dong doc lap cua
timg yéu t, bao céo qua ty s6 trung binh hinh

hoc (GMR=¢"B) va hé s6 Beta (B) dd chuan
hoa; khoang tin cay 95% cua h¢ s6 B duoc
u6e tinh theo phan phdi phit hop véi ¢& mau
nghién cuu. Ba bién doc 1ap dugc dua vao
mo hinh dua trén y nghia 1dm sang va két qua
phan tich don bién: BMI, thoi gian soi va loai
chi dinh (CAG hay CAG+PCI). Mtic y nghia
thong ké p<0,05.

2.7. Pao dirc nghién ctru: Nghién clru sur
dung dit liéu hoi ciru tir hd so bénh an dién
tir va bao cao lidu ciia hé théng DSA, khong
can thiép truc tiép 1én nguoi bénh; thong tin
dinh danh duogc tach khoi tép phan tich va chi
phuc vu muc dich nghién ctru. Nghién ctru
thudc dé tai cdp co s& cua Bénh vién Hung
Vuong Gia Lai [S6 quyét dinh phé duyét cua
Hoi déng Pao dirc/Khoa hoc: 46/QD-HVGL,
ngay 26/03/2026].

Ill. KET QUA NGHIEN cUU

Dic diém chung ctia di twgng nghién ciru:
Bang 1 trinh bay dic diém dich & va thé trang
bénh nhan. Diém méu chét phuong phép luan
1a chi s6 BMI giita hai nhém twong dong co
¥ nghia (p=0,315), gitp loai bo bién nhidu
thé trang khi so sanh liéu buc xa giita CAG
va PCIL. Can nang va chiéu cao khéc biét co
v nghia gitra hai nhom (p=0,040 va p=0,018),
phi hop dac diém tw nhién cta quan thé nghién
ctru, trong khi tudi va gi6i tinh chua khac biét
c6 y nghia (Bang 1).

Bdng 1. Pdc diém chung ciia doi twong nghién ciru theo nhém thi thudt (n=69)

Pic diém Chung (n=69) CAG (n=32)  CAG+PCI (n=37) p
Tudi (nim), TB+PLC 63,81£10,77 66,38+11,00 61,59+10,20 0,066
Giéi tinh nam, n (%) 47 (68,1) 20 (62.5) 27 (73,0) 0,352
Can ning (kg), TBPLC 61,49+10,37 58,75+10,00 63,86+10,23 0,040
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Pic diém Chung (n=69) CAG (n=32) CAG+PCI (n=37) p
Chiéu cao (cm), TBPLC 161,14+7,57 158,84+6,46 163,14+7,97 0,018
BMI (kg/m?), TB+DLC 23,61£3,19 23,19+3,10 23,97+3,27 0,315

TB+PLC: Trung binh + dé léch chudn. BMI giita hai nhém twong dong (p=0,315), logi trir
khd ning gdy nhiéu ciia thé trang khi so sanh liéu birc xa giita hai nhém thi thudt.

Céc chi sd do liéu buc xa theo nhom thu
thuat: Liéu buc xa gia tang vuot troi ¢ nhom
can thiép (CAG+PCI): cac chi s6 liéu chiéu xa
tong quat (tong DAP, DAPcine, DAPfluo va
Air Kerma) ciing nhu thoi gian soi chiéu (FT)

& nhém can thiép déu cao gip khoang 2,4-2,7
lan so v&i nhom chi chup mach vanh chan
doan (CAG) don thuan, véi sy khac biét co y
nghia thong ké rit rd rang (p<0,001) (Bang 2).

Bdng 2. So sanh cdc chi sé liéu birc xa gitta nhém CAG va CAG+PCI

Chi s6 do liéu Chung (n=69) CAG (n=32) CAG+PCI (n=37) p
Téng DAP (Gy.cm?) 42,8 (28,5-652) 31,4 (22,1-42,5) 78,6 (54,2-105,8) <0,001
DAPcine (Gy.cm?) 22,5(14,2-36,8) 16,8 (11,0-23,4) 41,2 (28,6-59,3) <0,001
DAPfluo (Gy.cm?) 19,8 (12,1-30,5) 14,2 (9,5-20,2) 36,9 (24,1-49,6) <0,001
Thaéi gian soi FT (phiit) 6,8 (4,2-11,5) 4,5 (3,1-6,8) 12,2 (8,4-17,6) <0,001
Air Kerma Kar (mGy) 685 (420-1080) 490 (330-670) 1260 (850-1690) <0,001

Gid tri trinh bay duwdi dang trung vi (khoang tir phan vi Q1-0Q3). Kiém dinh Mann-Whitney

U so sanh hai nhom.

Phan b khoang liéu Air Kerma theo tiéu
chuan ICRP 85/120: Phan tang nguy co ton
thuong da theo khuyén cdo ICRP duogc ghi
nhan trong Bang 3. Nhom chyp CAG (n=32):
cd 93,8% bénh nhan (30/32) cd6 muc Air
Kerma duéi 1,0 Gy va 100% bénh nhan nam
trong khoang duéi 2,0 Gy; khong c6 ca nao

tiém can hay vugt ngudng canh bao buirc xa.
Nhom can thiép CAG+PCI (n=37): liu birc
xa dich chuyén rd rét vé phia cac khoang liéu
cao hon; ty 16 bénh nhan nhén liéu >1,0 Gy 1én
t6i 64,9% (24/37), trong d6 tap trung nhiéu
nhit & khoang 1,0-<2,0 Gy (51,4%).

Bdng 3. Phdn bé Air Kerma tich liiy (Kar) theo cdc khodng liéu canh bdo ICRP

Khoing Kar  CAG (n=32) CAG+PCI (n=37) Chung (n=69) Danh gia theo ICRP
<1 Gy 30 (93,8) 13 (35,1) 43 (62,3) Murc an toan

1-<2 Gy 2(6,2) 19 (51,4) 21(30,4) Muc trung binh
2-<3 Gy 0(0,0) 4(10,8) 4 (5,8) Ngudng canh bao sém
3-<5 Gy 0(0,0) 1(2,7) 1(1,4) Nguong theo doi 1am sang
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Khodng Kar CAG (n=32)

CAG+PCI (n=37)

Chung (n=69) Pénh gia theo ICRP

>5 Gy 0(0,0) 0(0,0)

0(0,0) Khoéng ghi nhén

Phan tich twong quan don bién gitra thoi
gian soi, BMI véi cac chi sd lidu: Két qua
kiém dinh tuong quan Spearman (Béang 4)
cho thdy thoi gian soi huynh quang (FT) ¢
trong quan thuan cuc ky manh véi ca tong

DAP (=0,815; p<0,001) va Air Kerma Kar
(r=0,852; p<0,001). Trong khi do, chi s6 khi
co thé BMI c6 twong quan thuan mirc d6 trung
binh v&i téng DAP (r=0,426; p<0,001) va Air
Kerma (r=0,398; p=0,001).

Bdng 4. Phan tich twong quan don bién Spearman giiva thoi gian soi, BMI va cdc chi sé liéu

burc xa
Yéu t6 anh huéng Téng DAP, r Téng DAP, p Air Kerma, r Air Kerma, p
BMI (kg/m?) 0,426 <0,001 0,398 0,001
Thai gian soi FT (phit) 0,815 <0,001 0,852 <0,001

M5 hinh hdi quy tuyén tinh da bién du béo
lidu buc xa: Mo hinh hdi quy tuyén tinh da
bién (Bang 5) béc tach tac dong doc lap cua
timg bién khi gitt nguyén cac yéu to con lai.
Ca BMI, thoi gian soi va loai chi dinh (CAG
hay CAG+PCI) déu 1a yéu t6 du bao doc 1ap
¢6 ¥ nghia thong ké dbi voi ca tong DAP va
Air Kerma Kar (p<0,05 & moi bién), trong do

thoi gian soi c6 hé s6 Beta chuan hoa 16n nhat
(B=0,63 voi DAP; p=0,67 v6i Kar), tiép theo
1a loai chi dinh va BMI. M6 hinh giai thich
duoc phan 16n bién thién ciia ca hai chi s6
lidu (R2=0,768 v6i tong DAP va R>=0,812 v&i
Kar), cho thay ba yéu t6 nay bao quat tot cac
nguodn bién thién liéu chinh trong thuc hanh
lam sang tai don vi.

Bdng 5. M6 hinh hoi quy tuyén tinh da bién di bdo tong DAP va Kar

Bién déc lap Héso B SE Beta () p

— Tong DAP (Gy.cm?) —

BMI (kg/m?) 1,74 0,62 0,19 0,006
Thoi gian soi (phut) 3,68 0,39 0,63 <0,001
Chi dinh (CAG+PCI so véi CAG) 18,25 5,24 0,23 0,001
— Air Kerma Kar (mGy) —

BMI (kg/m?) 31,85 10,72 0,16 0,004
Thoi gian soi (phut) 68,42 6,71 0,67 <0,001
Chi dinh (CAG+PCI so véi CAG) 265,80 91,30 0,19 0,005

SE: sai s6 chudn; Beta (B): hé s6 hoi quy chudn héa, thé hién tic déng doc ldp cua timg bién
khi giit nguyén cdc yéu to con lai trong mé hinh. M6 hinh da bién gidi thich 76,8% bién thién
ciia tong DAP (R*=0,768) va 81,2% bién thién ciia Kar (R?=0,812).
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IV. BAN LUAN

So sanh mirc liéu v6i cac nghién ciru trong
va ngoai nudc: Muc lidu trung vi tong DAP &
nhém CAG (31,4 Gy.cm?) va nhém PCI (78,6
Gy.cm?) trong nghién ctru nay hoan toan tuong
ddng véi bao cao khao sat quc gia tai Phap
(36 Gy.cm? cho CAG va 78 Gy.cm? cho PCI)
[1], dong thoi thip hon dang ké so v6i nghién
ctru da trung tam tai Uttarakhand, An o (153
Gy.cm? cho PCI) [6]. Su khac bi¢t gitra cac
nghién ctru ¢ thé phan anh khac nhau vé thé
hé thiét bi, thuat toan xur 1y anh, do phuc tap
giai phdu mach vanh cta quéan thé nghién ciru
va thoi quen k¥ thuat cua ting kip can thiép.
Miuic lidu t6i uu ghi nhan trong nghién ctru nay
minh chung cho hi¢u qua tich cuc ctia cong
nghé giam liéu thong minh ClaritylQ trén hé
théng Philips Azurion 5C20 tai Bénh vién
Hung Vuong Gia Lai, dong thoi cho thiy tiém
ning ap dung lam muc tham chiéu ban dau dé
theo doi xu hudng liéu theo thoi gian tai don vi.

Co ché burc xa va tac dong cua thoi gian soi
chiéu: DAPcine chiém ty trong ap dao (>50%)
trong tong liéu DAP ¢ ca hai nhém. Mic du
thoi gian chup cine ngin hon nhiéu so véi thoi
gian soi chiéu, cuong do phat tia trong ché do
chup phim cao gap nhiéu 1an ché d¢ soi do yéu
cau chét lugng hinh anh dong cao dé danh gia
ton thwong va huéng din can thiép. Tuy nhién,
thoi gian soi chiéu (FT) mdi chinh 14 bién dy
béo lidu doc 1ap manh nhat voi hé sb tuong
quan Spearman r=0,815-0,852 (p<0,001) va
hé sb Beta da bién $=0,63-0,67, cao hon 1o
rét so voi BMI ($=0,16-0,19) va loai chi dinh
(B=0,19-0,23). Khi khdéng ché BMI va ban
chit thu thuat, mdi phit soi huynh quang ting
thém 1am tong DAP ting 8,5% (GMR=1,085)
va Air Kerma Kar tang 9,6% (GMR=1,096).

Két qua nay goi ¥ rang kiém soat thoi gian
soi - thong qua k¥ nang thao tac, st dung soi
ngit quang va tbi wu quy trinh - 1a don biy can
thiép hiéu qua nhat dé giam liéu, hon 1a chi tap
trung vao dic diém thé trang ngudi bénh vén
kho thay doi.

Quan 1y an toan birc xa da theo tiéu chuan
ICRP 85/120: Nghién ctru ghi nhan 100%
bénh nhan CAG nam trong ving an toan tuyét
d6i (Kar<2,0 Gy). Nhém PCI ghi nhan 13,5%
ca (5/37) vugt ngudng canh bao sém Kar>2,0
Gy, va duy nhét 1 ca (1,4%) tiém can mc 3,0-
5,0 Gy. Viéc khong cé truong hop nao cham
mdc Kar>5,0 Gy khang dinh sy an toan ddi
v6i céc bién ching hoai tir da nang, tuy nhién
nhém 5 ca vuot ngudng canh bao sém van can
dugc dua vao quy trinh theo doi da va tu van
chu dong, dac biét khi cac thu thuat can thi¢p
phuc tap cé xu hudng kéo dai thoi gian soi.

Nghién ctru ¢6 diém manh 1a thu thap day
da 5 chi s liéu cbt 151 tryc tiép tir bao céo lidu
cua hé théng, han ché sai sb so v6i uGe tinh
gian tiép, dong thoi ap dung mo hinh hdi quy
log-transformed phu hop véi phan bd léch
dién hinh cua dit liéu lidu birc xa. Han ché cua
nghién ctru 1a thiét ké hoi ctru, ¢d mau tai mot
trung tam (n=69) nén kha nang khai quat hoa
con han ché; nghién ctru chua danh gia liéu d6i
v6i nhan vién can thi¢p, chua phén tich theo
mirc d6 phtic tap giai phiu ton thuong mach
vanh, va chua theo doi 1am sang dai han céc
truong hop c6 Kar tiém can ngudng canh bao.

V. KET LUAN

Ganh nang lidu birc xa: Thu thuat PCI ¢o
lidu buc xa cao gip 2,5-2,7 1an so v6i CAG
don thuan (p<0,001). Tong DAP trung vi
nhom PCI 1a 78,6 Gy.cm?, Air Kerma Kar la
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1260 mGy, va FT 1a 12,2 phut.

Muc d0 an toan da: 100% ca CAG va
86,5% ca PCI nim dudi ngudng canh bao ton
thuong da ICRP (Kar<2,0 Gy). Khong ghi
nhan ca nao vuot ngudng 5,0 Gy.

Yéu t6 twong quan va du bao lidu da bién:
Thoi gian soi chiéu c6 twong quan thuan rat
manh (r>0,81; p<0,001) va la yéu t6 anh
hudéng manh nhét dén liéu buc xa (B>0,62;
p<0,001). M6 hinh da bién giai thich dugc
76,8-81,2% d6 bién thién cta liéu phoi nhiém.

V1. KIEN NGH]

1. Téi uu k¥ thuat soi huynh quang: triét dé
ap dung soi ngit quing (pulsed fluoroscopy),
tan dung tinh nang luu anh soi (Last Image
Hold - LIH) dé han ché chup cine khong can
thiét.

2. Giam toc do khung hinh cine: khuyén
khich dung tdc do 7,5 fps thay vi 15 fps ¢ cac
thi chup kiém tra khong yéu cau d6 phan giai
dong cao.

3. Thiét 1ap mirc liéu tham chiéu dia phuong
(Local DRLs): dung gia tri 75th percentile
(105,8 Gy.cm? cho PCI) lam cong cu giam sat
chét luong ndi bo.

4. Xay dyng quy trinh theo ddi bénh nhan
lidu cao (Kar>3,0 Gy): ghi nhan vi tri C-arm
trong hd so bénh an, cip phiéu dan do tu theo
doi da lung va hen tai kham danh gia 1am sang
sau 2-4 tuan.

38

TAI LIEU THAM KHAO

1.

Etard C, Bigand E, Sinno-Tellier S, et al. National
survey of patient doses from interventional
cardiology procedures in France. Radiat Prot
Dosimetry. 2017;174(3):380-388.

International Atomic Energy Agency (IAEA).
Radiation Protection and Safety of Radiation
Sources: International Basic Safety Standards.
IAEA Safety Standards Series No. GSR Part 3.
Vienna: IAEA; 2014.

International Commission on Radiological
Protection (ICRP). Avoidance of radiation
injuries from medical interventional procedures.
ICRP Publication 85. Ann ICRP. 2000;30(2):7-67.

Miller DL, Vaii6 E, Bartal G, et al. Occupational
radiation protection in interventional radiology:
a joint guideline of the Cardiovascular and
Interventional Radiology Society of Europe and
the Society of Interventional Radiology. J Vasc
Interv Radiol. 2010;21(5):607-615.

National Council on Radiation Protection and
Measurements (NCRP). Radiation exposure of
the U.S. population from consumer products and
miscellaneous sources. NCRP Report No. 160; 2009.

Sharma M, Joshi S, Devrani S, et al. Patient

radiation dose levels during interventional
cardiology procedures in Uttarakhand, India. J

Med Phys. 2024:49(1):45-52.

Soth-Rath H, Hohl C, Wildberger JE, et
al. Radiation dose reduction in interventional
cardiology using modern
algorithms  (ClaritylQ
2016;188(5):472-479.

Vaii6 E, Miller DL, Martin CJ, et al. ICRP
Publication 135: Diagnostic Reference Levels in
Medical Imaging. Ann ICRP. 2017;46(1):1-144.

image processing

technology).  Rofo.





