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Study of the application of low tube potemtial scanning in dacryocystography CT
Zhu Lei, Liw Yunfu, Kang Tianliang, Zhang Yongxian, Xu Qinggang, Wang Yongzhe, Niu Yantao
Department of Radiology, Beijing Tongren Hospital, Capital Medical University, Beijing 100730, China
Corresponding author: Niu Yantao, Email ; ytniul63@ 163.com

[ Abstract ] Objective  To investigate the feasibility of the application of low tube potential
scanning in dacryocystography CT. Methods The mixture of iohexol and saline with the ration of 1 : 3 as
the dacryocyst was set on the nose wing of the head-neck phantom. The phantom was scanned at 80, 100,
120, 140 kV with appropriate mAs to set the volume CT dose index (CTDI ;) at 10, 15, 20, 25, 30,
35 or 40 mGy. All the images were objectively evaluated to find out the optimal scanning parameters of
80 kV/240 mAs with the same contrast-to-noise ratio ( CNR) of conventional scanning condition of
120 kV/180 mAs. A total of 62 patients who conducted dacryocystography CT in Beijing Tongren Hospital
from November 2019 to July 2020 were prospectively selected. They were randomly divided equally into
conventional scanning group with 120 kV/180 mAs and low tube potential group with 80 kV/240 mAs. The
CT number, noise (SD) and contrast-to-noise ratio (CNR) of the two groups were measured as the
objective evaluation indicators of image quality. The subjective evaluation was performed by two senior
radiologists using a double-blind method and a 5-scale system evaluation. Results For the phantom study,
the CNR was positively correlated with CTDI,; under the same tube potential (r=0.985, 0.965, 0.971,
0.972, P < 0.05). With the same CNR, the radiation dose decreased with lower tube potential. Under the
conventional scanning parameters of 120 kV/180 mAs, the CNR was 27. 8. At the same CNR, the optimal
scanning parameters were 80 kV/240 mAs. For the clinical study, the CTDI , of conventional scanning

group and low tube potential group were 31.2 and 12.8 mGy respectively, 59% decreased in low tube
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potential group. There were statistically significant differences in CT number of dacryocyst area, CT number
of orbital fat area and noise between the two groups (1=-3.476, 2. 601, =5.704, P < 0.05). There was
no slatistically significante difference in CNR between 2 groups (P>0.05). Two observers had a good

consistency (Kappa >0.75). There was no statistically significante difference in subjective rating between 2

groups (P>0.05). Conclusions
dacryocystography CT at much lower radiation dose.
[ Key words]  Dacryocystography CT;
DOI;10. 3760/ cma.].issn.0254-5098. 2021. 03. 010
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Table 1 Tube current of different kV corresponding to different volume CT dose index in head-neck phantom CT scanning (mAs)

BHE (kV) 10 mGy 15 mGy 20 mGy 25 mGy 30 mGy 35 mGy 40 mGy
80 183 275 365 458 550 641 688
100 94 141 187 234 281 328 375
120 58 86 115 144 173 202 230
140 39 59 79 99 118 138 158
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Figure 2 ROl in orbital region and simulating dacryocyst

in head-neck phantom axial view
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K2 ARV PIAS IR S R CT BRI LA (x4s)

Table 2 Comparison of objective evaluation of CT image quality between two groups of patients with chronic

dacryocystitis in clinical research (x+s)

2151 1% HEEX CT{H (HU) JEIEIX CT {§ (HU) S XA (HU) CNR
A R 2H 31 4708.75+2 138. 74 -112.19+22. 39 65.11+19. 85 78.27+34.99
A8 H R 2] 31 7 253. 41+3 546. 86 -132.81+38. 84 95.39+22. 52 81.77+43. 17
18 -3.476 2. 601 -5.704 -0. 356
P{H 0. 001 0.012 0. 000 0.251

. CNR. XfHuME s 1
B EWPES> 4. 87+0. 38 Fll 4. 83+0. 41, 25T
GiileEE X (P>0.05), BH4LA) CT JHAE G A A
PR WLIE 3,

TE: ik e A R H 2
B3 NS EE AR )RR CT N A
A CHHUEHRIE; B IREHRIE

Figure 3 Dacryocystography CT images of two patients with chronis

dacryocystitis under different tube potential ~A. Conventional group;

B. Low tube potential group
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