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Analysis of Radiation Doses and Dose Reduction Strategies During Cerebral Digital Subtraction

Introduction

Adverse effects of increased use of
cerebral Digital subtraction
angiography (DSA) are the resulting
radiation-induced skin reactions and
increased risk of malignancy. This
study aimed to identify a method for
reducing radiation exposure during
routine cerebral DSA.

Methods

A retrospective review of the 138
consecutive adult patients undergoing
DSA with biplane angiography system
(Artis Zee, Siemens, Germany) from
September 2015 to February 2016
was performed. At January 2016, the
‘dose parameter’ resetting was done
by manufacturing programmer from
2.4uGy to 1.2uGy. The pre-dose
parameter reduction (Group 1) and
post-dose parameter reduction (Group
2) groups were established.

Two-Dimensional Three-Dimensional
Mode Rotational Angiography

Tube voltage (kVp) 7074 70
Pulse width (milliseconds) 90 135
Current (mA) 160/320 386
Field of view (cm) 32 42
Cu filtration (mm) 0 0
Frames (15—-30) x 2 133 x 2
Phase 1 (arterial phase) 4F/S 30F/S
Phase 2 (venous phase) 1F/S 30F/S
Time 15 seconds 5 x 2 seconds
Mask 30F/S 5 seconds
Fill 30F/S 5 seconds
Washout 05F/S 2 seconds
F/S, frames per second

Angiograms and procedure
examination protocols were reviewed
according to patient age, gender, and
diagnosis while angiography
techniques were reviewed on the basis
of following radiation dose
parameters: fluoroscopy time,
reference point air kerma (Ka,r; in
mGy), and kerma area product (PKA;
in uGym?2).

Table 3. Comparison of Time and Radiation Dose Based on Dose Parameter

Group 1 (Dose Parameter, 244Gy) Group 2 (Dose Parameter, 121Gy} PValue®

Mean fluoroscopy time (seconds| 903 957 082
Mean tos! time (seconds) 10079 10263 0818
i) 6y 18415 12748 00007

i 20125 148540 00001

Table 4. Comparison of Time and Radiation Dose Based on Age

Age-Group 1 (<50 years) Age-Group 2 (261 years) PValue®

7 ©
S0 5502 0.000f
5188 10304 0.000f

13912 ma om7f

164550 20192 002

Table 5. Relationship of Factors Other Than Age with Radiation
Dose

Nimber of Niimber of Murh
Selected Three-Dimensional of Total
\ Ann L

P value of mean air 0281 0.061 0.412
kema (mGy)*

F value of mean kerma-area 0949 0.073 0.440
product (pGym?)*

Table 2. Baseline Characteristics.

Total Group 1 (Dose Parameter, 24 uGy)  Group 2 (Dose Parameter, 1.2 uGy) P Value™

Examination date September 14, September 14, December 10,
2015—February 12, 2016 2015-December 9, 2015 2015—February 12, 2016
Total 138 3 &
Gender (malefemale) 875 £ 3035 0214
Mean ace, years 585 (26-81) 57.4 (31-81) 598 26-75) 0510
Diagnoss Y Y a0 0201
052 0513 0516 012
Tumor 6 Tumor 4 Tumor 2 081
Others 14 Others 7 Otters 7 0221
814 81(-15 82 3-16) [
192 152 (0-4) 120 0-3) 0221

@75 9303 (1099895 9457 (250-5424) 0097

tracorobral hemaethage, and veraus

P alues were clclated by 3 tsts and means comparisn tess ¢ e

*P values were calculated by f test

Results

The Mean Ka,r values in Group 1 and
2 were 1841.5 mGy and 1274.8 mGy,
respectively. The mean PKA values in
Group 1 and 2 were 23212.5 pGym2
and 14854.0 pGymz2, respectively.
Ka,r and PKA values were significantly
decreased in Group 2, compared with
Group 1 (p<0.001). Among individual
factors, young age is a determining
factor of reduced fluoroscopy time
(p<0.001), Ka,r (p=0.047), and PKA
(p=0.022).

Conclusions

Increased awareness of radiation
risks, as well as the establishment of
strategies to reduce radiation dose,
resulted in decreased radiation doses
for DSA. The use of appropriate
examinations and low-dose
parameters in fluoroscopy contributed
significantly to the radiation dose
reductions.

Learning Objectives

Despite the development of non-
invasive neuroimaging techniques,
cerebral digital subtraction
angiography (DSA) remains the most
useful method for evaluation and
treatment of many cerebrovascular
diseases. Unfortunately, DSA involves
the inevitable risk of exposing both
patient and medical team to radiation.
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