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Effects of Dose Reduction Fiber Shielding Cloth on Scattering Rays
in Off-target Site during Angiography
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Abstract Unlike conventional radiographic examinations, angiointerventional procedures have a high
risk of radiation exposure to patients or operators due to prolonged radiation exposure time. This study
was undertaken to examine effects of reducing the radiation risk by applying dose reduction fiber (DRF)
shielding cloth during angiography. To investigate the properties of DRF shielding cloth, we measured
the scattered radiation below and above a human phantom using a glass dosimeter, at site distances 10
cm away from the irradiated field. The results obtained reveal a 15 ~ 31% reduction of scattered radiation
in the irradiation field, and 53 ~ 70% reduced radiation measured after phantom transmission. Taken
together, our data indicate that application of DRF shielding cloth for radiation reduction at
non-procedural sites during interventional procedure results in reduction of scattered doses to patients and
operators, without affecting the medical examinations. We propose the use of DRF shielding during

angiointerventional procedures, in order to reduce the risk of radiation exposure of patients and operators.
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Fig. 1. Distribution of scattering radiation occurring
during intervention.
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Fig. 2. Appearance of DRF shielding cloth
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Fig. 4. Configurations of glass dosimeter reading
system.
(a) glass dosimeter (b) reading system.
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Fig. 5. Rando phantom RAN-110
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Table 1. DRF shielding cloth characteristics

Model Content (%) Thickness (mm)
DRFO1 55 1.0
DRFO02 78 0.5
DRFO3 55 2.0
DRF04 78 1.0

WA ol A9 EA4E Ueie 9] A
ARl B7HE ol AFARAER 5 271X AIE(DRFO2,
DRF04)= TH=ate] dAtdolA i A9 AAd
LS F451a olE BEEHY T/ w2 A2 T
2|47} vlwsto] AR G HmmPb)E 245t Al
A& 9= Sto] Table 2004 K= vt 22 A7E &
Aok Aol A8 AR AE2 X-ray ISO NS 100
( ¥71E :1.11mm Cu, H#oHA] : 83 keV)ol3ith.

Table 2. Lead equivalent test result

Lead equivalent

Model Radiation quality (mmPb)
DRF02 ISO NS 100 0.06
DRF04 ISO NS 100 0.12
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Fig. 6. KermaX® plus DDP
(Radiation Quality: 40-150kVp, Energy dependence:
+8% DAP-Rate: 0.01#G m2/s~4000,00#Gm?2/s)
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Fig. 7. Measurement of scattering radiation before it
penetrated the phantom. shielding position

(back)
(a) before (b) after
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Fig. 8. Measurement of scattering radiation after it
penetrated the phantom. shielding position
(front)

(a) before (b) after
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Fig. 9. Radiation shielding effect of dose reduction
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B GolA JAMARE S4%ko] 13360 1Gy o™, &
Al9Y & 10 cmAZAlA EA3 AREASl &47ho]
1745 pGyolt}. 4714 79 AFATERE AH8SIA
S o =3gko] ZZ 14761 pGy, 395 pGy, 1270 u
Gy, 1204 Gy oIt} AZATADRDY SFl ==t
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Table 3. Results of measurement of scattering radiation
before it penetrated the phantom

Dosimet . ... Average
Distance Model er sh1e%c%1ng Average shielding
Position  Position Dose (¢Gy) %
Radiation field Back None 13360+ 32.1 -
Unshied  Back None 1745+ 5.07
DRFO1  Back Back 1476+ 4.07 15
10cm  DRF02  Back Back 1257+ 347 20
DRF03 Back Back 1270+ 3.23 27
DRFO4  Back Back 1094+ 3.06 31
33 MY £It 3 MM £F 21
TACE Al&¥t 5ot BA ZAREE skl JAL
Kol W %3 7 A% 299 HFs 2L} 9t 100m
A=A 289 AT 40 AFATAH-FDRE)

9] FTFol T APETE= Table 40| A B uie} )
Aol Weo] Bk & Al FAoA AF & O%M

750 uGy o™ A& §91 £ 10 cnA =94 S3%t
A= E73k0] 327 pGy oIt 4714 79 AFA% d
5 AH8oIeE W S4%kol 42t 154 4Gy, 132 uGy,
101 #Gy, 98 uGy oltt. AFALE-HDRPY F5Hol
w2} 53 %, 60 %, 69 %, 70 % AFEIES YERQIch

AP PAA AT B7H9] 7)Eo] He At
Z3el A wEs}A] grotofst= MA X A g gro=
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B7F 9 #Ejo] 23 ko gloich13].
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Table 4. Results of measurement of scattering radiation
after it penetrated the phantom

Dosimet . .. Average
Distance Model er shle.ld'mg Average shielding
Position  Position Dose (¢Gy) ®
Radiation field Front None 750+ 1.17 -
Unshied  Front None 327+ 1.01 -
DRFO1 Front Front 154+ 0.95 53
10cm  DRFO2  Front Front 132+ 0.85 60
DRFO03 Front Front 101+ 0.75 69
DRF0O4 Front Front 98+ 0.71 70

20099 @7kt (NCRP)E A 1600 w2 20064
ZAP A= QBRIALAS] H|go] AAS] F7FSHHA] A
9] 50 % SEFoHA = ATt [14]. ol A3 & CTH
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