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Patient radiation dose in transcatheter arterial
chemoembolization for hepatocellular carcinoma

using the hybrid angiography-computed tomography
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Abstract

Background: X-ray guided imaging using hybrid angio-computed tomography (Hybrid Angio-CT) machine combined with
an interventional radiology for transcatheter arterial chemoembolization (TACE) is a core treatment in patients with liver
hepatocellular carcinoma. Although TACE is well-known in the benefits of the treatment, the consideration of the
radiation risk is an important. Objective: This study aimed to determine the radiation dose and the factors that affected
to the patient dose obtained from TACE for hepatic carcinoma (HCC)at King Chulalongkorn Memorial hospital. Materials
and Methods: The patients over 18 years old who underwent treatment of HCC using TACE in conjunction with X-ray
imaging guidance from a Toshiba Hybrid Angio-CT were enrolled in this study retrospectively. We gather fluoroscopy time
(FT), total acquisition time (TAT), total number of images, and dose area product (DAP) data from two-dimensional (2D)
angiography, as well as dose length product (DLP) and effective dose (ED) information from three-dimensional (3D) CT
scans. Results: From a total of 56 patients, we found that the median value of total ED (2D ED + 3D ED) for patients with
HCC at 1-3 sites and more than 3 sites were 41.72 and 29.88 mSy, respectively. The median values of DAP closely
approximate the national diagnostic reference levels (NDRLs) for TACE combined with 2D and 3D X-ray imaging. The
increase in FT and TAT leads to higher 2D ED and DAP, with no observed correlation between FT or total ED and the
number of HCC cancer nodules treated. Conclusion: The total ED from TACE using the Hybrid Angio-CT machine is
higher than in previous research, while the DAP aligns the NDRLs for TACE combined 2D and 3D X-ray imaging.
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Number of Terms Fluroscopy time (Sec) Total acquisition time Total no. of images
lesions (Sec)

1-3 Mean+SD 1953.81 £ 983.74 84.46 + 43.60 211.93 £ 178.54
Median 1506.00 74.35 157.00
Range (654.00 — 4138.00) (39.00 - 233.00) (92.00 - 981.00)

>3 Mean=SD 1620.38 + 979.83 99.36 + 58.43 216.93 £ 126.51
Median 1347.00 75.65 167.00
Range (315.00 — 4075.00) (48.00 - 307.00) (103.00 — 675.00)

The Thai Journal of Radiological Technology

89

Volume 49, No.1:2024



SUFIAE 294G uazAnuz

350

R?=0.9865
300
G 250 R®=0.9651.-"
5 200 ® 1-3lesions
a =3 lesions
8
@ 150 T Linear (1-3 lesions)
E o
o &' e Linear (= 3 lesions)
100 'YL
98
]
u
50 oV
’ L ]
0
0 100 200 300 400 500 600 700 800

Total number of radiographic image

5191 1 neANuduRUSszHdIsaimualunsiiun ndsddasnsaa fudruuginmimunainnislisaddasnsiavasdieneiu

N19919R0N1S TACE 974 UnNsuauiufauszise

AT 2 UARAIAT MeantSD A1 Median A1 DAP AN
DLP uazAn ED vasfjthefitnunnsyinfnnns¥adsauinu
TACE 97UUNANUANUILNAULZIES 2INHANITANEINUINAN
Median 184 2D ED ¥infiu 35.87 waz 23.48 Haatiigm
(Millisievert; mSv) Tuﬁjﬂqaﬁﬁﬁhuauﬁaumﬁq 1-3
FOLULY LAZUINNTT 3 AIWALY ANUAIAU A1 Median U89
3D ED winffu 5.85 uar 6.40 mSv lugilefifsiuau
ABUNZIEY 1-3 ATUULL LAZUINNIN 3 AIUKLY AUEIAU
TneAniuAnBunsadiimaioms (Total ED) 21nN19%11
Fromsadsauinu TACE faeiasas Hybrid Angio-CT lu
fhefimdnuufauuzide 1-3 s wazunnn 3

FINUILY AU 41.72 Uz 29.88 mSv MUAIAY INAT4
7l 2 wandlfifiuinfisuufauuzide 13 dunds A1 2D
ED e léFuannnisdasnsaaanidansiasediant
a09id wInnd1An 3D ED TitjtheldFuainnnaifiuniwiae
winsanTisdpauRuAafa iR Uszun 6 i uasi
Funufauuzidannndt 3 suvls A1 2D ED Tigthelaiu
PnMsianmsdvaanidandasiipunndna 3D ED fiile
I§Fuannesasianisdnauiumaiaudiftszun 4 v
UuzFiAn Median 189 FT uaz TAT sl,uéﬂmﬁy’aaamsjm
WANGINATU 159 uaz 1.3 Uil audsiu

< v aa & d @& o o o PV [ = @ S v o o o
M1519IN 2 LLﬁm\iﬂ?‘qui\iaLﬂNWu'ﬂ dfuudsdnannsazaunu ﬂ?ill’lmiﬁﬂilwa ﬂu'@qu'-JuﬂaullzL'i'\ﬁ"ua\jH‘UQHWL"UWiuﬂq?W’]V‘mﬂﬂqi

FadsauFnun TACE seiaas Hybrid Angio-CT

Number Terms CT acquisition Angiographic acquisition Total ED
of (mSv)
lesions DLP (mGy-cm) 3D ED (mSv) DAP (Gy-cm?) 2D ED (mSv)
1-3 Mean+SD 341.40 £ 172.94 6.69 +3.12 287.98 + 242.91 46.08 = 38.87 52.63 £+ 39.68
Median 326.90 5.85 224.19 35.87 40.81
Range (81.70 — 923.40) (2.90-17.64)  (59.88 - 1176.70) (9.58 - 187.79) (13.04 — 199.39)
>3 Mean+SD 405.85 + 116.50 6.67 £ 1.82 198.69 + 141.08 31.79 £ 22.57 38.46 £+ 22.36
Median 389.90 6.40 146.77 23.48 29.88
Range (2563.00 - 725.80)  (2.50 - 11.30) (69.09 — 598.15) (11.05 — 95.70) (17.35 — 100.80)
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