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Radiation dose in digital subtraction angiography for patients undergoing endovascular

treatment

HOU Kai, CHEN Caizhong, LU Xiuliang, ZENG Mengsu
Department of Radiology, Zhongshan Hospital, Fudan University/Shanghai Institute of Medical Imaging/Department of Imaging,
Shanghai Medical College of Fudan University, Shanghai 200032, China

Abstract: Objective To analyze the radiation dose received by patients treated with endovascular surgery during digital
subtraction angiography (DSA), investigate the related factors affecting radiation dose, and compare the difference of
radiation dose received by different sites, so as to provide reference for radiation protection. Methods All the radiation doses
and dose-related technical parameters of 200 patients were collected and classified according to different diseases, namely
type B aortic dissection, abdominal aortic aneurysm, carotid artery stenosis, iliac artery stenosis, and lower extremity
arteriosclerosis obliterans (ASO). The total radiation dose, fluoroscopy radiation dose, DSA radiation dose, total radiation
exposure time, fluoroscopy exposure time, and DSA time were collected from each patient. The fluoroscopy radiation dose
per unit time and contrast radiation dose per unit time were calculated. The DSA dose reports of 1 case of aortic dissection
and 1 case of lower extremity ASO were analyzed. Results The total cumulative radiation dose was highest in aortic
dissection (entrance skin dose per capita of 680.2 mGy), followed by carotid artery stenosis, abdominal aortic aneurysm, iliac
artery stenosis, and lowest in lower extremity ASO (entrance skin dose per capita of 208.6 mGy). The exposure time per
capita from high to low was lower extremity ASO, carotid artery stenosis, iliac artery stenosis, abdominal aortic aneurysm,
and aortic dissection; and the shortest exposure time per capita was 337.8 s in aortic dissection, and the longest was 935.4 s in
lower extremity ASO. The majority of the total radiation dose was generated by DSA, among which the proportion in carotid

artery stenosis (about 81.6%) was highest. The DSA radiation dose per unit time was highest in aortic dissection (11.24 mGy/s)
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and lowest in lower extremity ASO (1.38 mGy/s). An increase in the thickness of the irradiated site and the use of electronic

amplification multiply the radiation dose received by the patient. Conclusion The radiation dose received by the chest was

the highest, followed by the abdomen, head and neck, and the lowest is in the peripheral region. The radiation dose of DSA

subtraction accounted for the majority of the total radiation dose.

Keywords: digital subtraction angiography; radiation dose; radiation protection
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Figure 1 Radiation dose per capita
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Figure 2 Exposure time per capita

23 ZHREEMESFFENSESEEFFAESHERN
tbfE

THE A A07 B A7 B 18] 32 40 R 1 5% 110 B 55 54
LRI 1 Bl ke 2 2 AT B ] 37 A R
i, 4 0.80 mGy/s, 7% = T H A AL, H eI A
T ASO 41 0.11 mGy/s. HAv s [R] 3 52 58 5 751 o A

B K24, 9 11.24 mGy/s; Hk i Sish ikopk
ZEZH MR E S IKIE 2, 53 %1 8.16 F18.35 mGy/s; T
JiZ ASO ZH AR T HAB AL, 2 1.38 mGyl/s.

R 1 B EBALE (LAY (B B AE R BV ER ST T & (mGy/s)
Table 1 Radiation dose of fluoroscopy and radiography per unit

time for each site (mGy/s)

AR RIS R E AR R B L AR AT R
Eghhke)z 0.80+0.43 11.24+2.94
i = Sk 0.460.36 8.16+3.33
B 0.24+0.15 8.35+1.24
Bk 0.25+0.13 7.01+1.85
FHASO 0.11+0.08 1.38+0.71
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Table 2 Comparison of angiographic radiation doses of the aortic arch in a patient with aortic dissection in the

anteroposterior and oblique positions

BHE/AV FHEA/mMA B EE/mm K Mem  CREMEUF s HIRMAE DAP/uGy-m* ESD/mGy

175 REN A
{7 70 233 0.1
BHE 97 250 0.0

44 0LAO 1614.1 59.6

46 S9LAO 4849.6 153.2
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Table 3 Comparison of contrast radiation dose of the aortic arch in a patient with aortic dissection at different focus sizes

L R/Mem  EHEAV  EHEB/MA  HIELEE/mm CREWFUF-s' #BEMAE DAP/AUGy-m> ESD/mGy
42 83 198 0.1 43 S6LAO 1294.7 39.3
32 81 203 0.0 42 S6LAO 1189.2 74.6
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Table 4 Comparison of angiography radiation dose under different thicknesses of copper filtration in a patient with lower extremity ASO

Al 2o JE B /mm FHE/AKV  FHE/mA K em REWEYF-s  BEAE  DAP/Gy m? ESD/mGy
0.6 61 128 42 56 OLAO 96.4 1.7
0.3 61 132 42 57 O0LAO 427.8 8.0
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