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ABSTRACT

Cerebral nervous system intervention has been reported frequently due to radiation exposure such as blistering
of the skin, hair loss, and erythema due to prolonged procedures. By applying ergonomically manufactured
Bismuth (atomic number 83; Bi) shield to endovascular treatment of cerebral aneurysms , we aimed to minimize
radiation exposure of scalp and lens from medical radiation exposure. The measurement site was the posterior part
of the head, bilateral temporal part, bilateral quadriceps part, nose part, and the measuring part was attached to
the optically stimulated Luminescence dosimeter (OSLD) Before and after the use, the entrance surface dose was
compared and analyzed. The average entrance surface dose of group A (unshield) was 92.44 mGy, and group B
was measured at 67.55 mGy. The average decrease in Group B was 26.92% compared to Group A. The entrance
surface dose mean of the occipital region was measured at 146.08 mGy B group at 103.23 mGy and decreased
by an average of 29.32% in group B compared to group A. The average entrance surface dose of the bilateral
temporal part was measured in group A at 101.90 mGy group B at 72.69 mGy and decreased by an average of
28.67% in group B compared to group A. The average entrance surface dose for bilateral quadriceps part was
measured at 27.51 mGy group B at 21.39 mGy and averaged 22.26% less in group B than group A. It is
believed that the use of bismuth shields will be an alternative to reducing radiation disturbance due to temporary
hair loss and other stochastic effects that may occur after the endovascular treatment of cerebral aneurysms

procedure.
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II. MATERIAL AND METHODS

1. Experimental Objects And Devices
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Table 1. Exposure condition

Field size SID

Direction  Angle Rotation Exposure (cn?)
AP 0 0 AEC 37 110
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(b) Phantom mounted
Bismuth shield
Fig. 1. OSLD and phantom mounted bismuth shield

(a) OSLD

2. Dose measurement
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(A) Occipital region (B) Right temporal region

Fig. 2. OSLD attachment region.

(A) unshield, n=30

(B) shield, n=30

Fig. 3. (A) Measurement model after installing bismuth
unshield and (B) shield.

III. RESULTS
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Table 2. Dose reduction and dose reduction rate in entrance surface dose

A group (n=30)

B group (n=30) Dose redution, Dose redution

Mean (mGy) Mean (mGy) mGr;te(% )

Occipital 146.08 103.23 42.85 (29)
Lt tempotal 129.36 98.84 30.52 (23)
Rt temporal 74.45 46.54 2791 (37)
Lt eye 35.89 24.71 11.18 (31)
Rt eye 19.13 13.39 5.74 (30)
Acanthion 23.54 32.29 -8.75 (-27)

Table 3. Paired t test for organ equivalent dose of bismuth shielding and unshielding

t test equality of the means

95% CI of the difference

p value(both) Mean difference dsi}(t!é:glocre Lower Upper
Organ-equivalent dose (mGy)

Occipital <0.000 42.843 2.390 37.329 48.356
Lt temporal <0.004 30.528 5.955 15.220 45.836
Rt temporal <0.002 27.904 4.768 15.645 40.162

Lt eye <0.001 9.174 0.354 7.647 10.701

Rt eye <0.007 3.074 0.265 1.933 4215
Acanthion <0.028 -8.746 1.506 -15.228 -2.263

Table 4. Dose reduction and dose reduction rate in Relative organ dose (mGy’lcm’z)

A group (n=30) Mean

B group (n=30) Mean

Dose redution,]DosZe redution rate
mGy cm” (%)

Occipital 1.539 0.794 0.745 (48)
Lt temporal 1.363 0.760 0.603 (44)
Rt temporal 0.784 0.358 0.426 (54)

Lt eye 0.378 0.20 0.178 (47)

Rt eye 0.201 0.120 0.081 (40)
Acanthion 0.248 0.248 0 (0)
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Table 5. Paired t test for relative organ dose of bismuth shielding and unshielding

t test equality of the means

95% CI of the difference

p value (both) Mean difference dsigé:glocre Lower Upper
Relative organ dose (mSv, Gy_1 cm'z)

Occipital <0.000 0.745 0.035 0.663 0.826
Lt temporal <0.000 0.602 0.055 0.461 0.744
Rt temporal <0.000 0.426 0.050 0.297 0.555

Lt eye <0.002 0.173 0.008 0.137 0.208
Rt eye <0.004 0.078 0.004 0.056 0.992
Acanthion 0.973 -0.000 0.008 -0.037 0.036

Table 6. Comparison of paired t test between tissue equivalent dose and relative organ dose

t test equality of the means

p value (both) Mean difference dsi;?éfglocre 99% CL of the difference
Lower Upper
Entrance surface dose (mGy)
Total <0.000 24.889 3.536 17.65 32.122
Relative organ dose (mSv, Gy-1 cm—z)
Total <0.000 0.454 0.346 0.346 0.562

IV. DISCUSSION
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