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Exposure of the radiology personnel to scattered radiation

during angiography with consideration of its decrease.

H. Yoshida, M. Takahashi, and Y. Tamakawa

Department of Radiology, Akita University School of Medicine, Akita, Japan
(Director: Prof. M. Takahashi)

Research Code No.: 302

Key Words:  Occupational radiation exposure, Scattered radiation in angio-

graphy

Distribution of scattered radiation during fluoroscopic procedure for angiography was measured in

our angiographic room.

An ionization chamber and a thermoluminescent dosimeter were used for meas-

urements of scattered radiation in vertical and horizontal planes. Measurements were also made on

exposure of the radiology personnel to scattered radiation during various angiographic procedures on 131

patients, utilizing a thermoluminescent dosimeter.

Exposures to the fingers and the lens were prominent,

while exposures to the chest and the gonads were negligible. These were all far below the permissible

dose. Our experimental study showed that scattered radiation was related to 4 factors: (kVp)®x mAs x

field size/R?* (R=distance from the patient). Therefore, angiographers should make efforts to mini-

mize exposure by keeping these factors in mind.
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Table 1. Case Materials

Angiography No. Cases
Cerebral Angiograms 52
Abdominal Aortograms N B
and Renal Angiograms 4
Celiac and Superior 31
Mesenteric Angiograms b N

Total 131
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Fig. 1 Vertical projection of isodose scatter rad-
iation curves. Field size 10 10cm, FSD 70cm,
75kVp and 1mA.
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Fig. 2 Horizontal projection of isodose scatter
radiation curves. Field size 10x10cm, FSD 70
cm, 75kVp and 1mA.,
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Table 2, Fluoroscopy Techniques
|
Cerebral Angio.[Renal Angio.| Celiac Angio. |
KV 48—80 §8—90 60— 102
4
E 69 75 81
e 140" —2720""| 46" —15'20"'| 1 '30""—25'50""
Time oty
939" 448" 10733
Field| 35— 187 | 64— 300 | 48— 280
vlze
cm?® 110 114 112
range
mean
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Table 3. Mean exposure during cerebral angiography (mR per examination)

- B A 52

Angiographer Assistant Technician Nurse

- 0.0—19.4 0.0— 5.2 0.0— 1.9 0.0— 4.2
1.2940.63 0.524:0.14 0.44:+0.08 0.760.16
) 0.0—10.2 0.0— 1.4 0.0— 2.6 0.0— 2.6

Thyroid
0.7940.31 0.372:0.05 0.99:+0.11 0.6040.09
Chest 0.0— 0.8 0.0— 0.8 0.0— 1.8 0.0— 1.4
(inside protector) 0.2040.04 0.19£0.03 | 0.24:0.05 0.2440.05
Chest 0.0— 2.7 0.0— 3.8 0.2— 3.5 0.0— 7.2
(outside protector) 0.390.09 0.50+0.11 | 1.02::0.18 0.71£0.18
fort 0.0— 1.7 0.0— 3.4 0.0— 2.4 0.0— 2.1
0.24-0.06 0.37+0.10 0.31:£0.08 0.4240.08
0.0— 0.8 0.0— 0.9 0.0— 1.0 0.0— 1.1

Gonads
0.08+0.03 0.2140.04 0.22:+0.04 0.2740.05
Right hand 0.0—38.6 0.0—14.5 0.0— 3.1 0.0— 2.8
2.15+1.10 1.4240.73 0.85-£0.14 0.9240.11
0.2—21.6 0.0— 5.5 0.1— 3.4 0.0— 9.6

Left hand
2.4940.70 1.7340.27 0.8140.13 1.2740.31

Range

Mean + Standard error
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Table 4. Mean exposure during ahdominal aortography and renal angiography (mR per examination)

Angiographer Assistant Technician Nurse
- 0.0— 7.3 0.0—10.2 0.0— 2.2 0.0— 2.5
1.03+0.23 1.2140.28 0.6940.08 0.674-0.09
. 0.0— 3.7 0.0— 3.1 0.0— 5.6 0.0-- 1.7
Thyroid )
0.8740.02 0.87-0.11 0.8740.17 0.68+0.07
Chest 0.0— 1.4 0.0— 1.0 0.0— 1.5 0.0 2.5
(inside protector) 0.2540.05 0.1240.05 0.2840.06 0.3620.07
Chest 0.0— 8.7 0.0— 8.9 0.0— 5.3 0.0- 6.1
(outside protector) 0.9140.18 1.2740.21 0.85+0.14 0.834-0.16
Back 0.0— 2.8 0.0— 3.3 0.0— 2.5 0.0-- 2.1
0.54+0.08 0.5540.10 0.5140.09 0.414-0.07
0.0— 1.4 0.0— 1.9 0.0— 1.7 0.0 2.1
Gonads
0.250.05 0.290.06 0.4040.11 0.314-0.06
Right hand 0.0—15.8 0.2—24.7 0.0— 9.4 0.0-12.2
3.5820.56 5.46+1.15 1.7140.25 1.9840.35
P 0.2— 139.4 0.2—19.2 0.0— 8.0 0.0— 6.4
7.31+2.93 4.170.64 1.0840.18 1.8240.21
I Range .
"Mean + Standard error
BRI EIREG 3G Th D, B b L
Table 2\ /R§ & 5 ¥, HWHRE, HREAK ORI L
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to. B RERAERAL R O WS A M (Table 1o //
3), JEKEIIR - BIRER (Tabled), JEHET)IR wd
. LIBRIBEBIRER (Table5) iy T RT.
R E R UEAEGS o BREHE © range L ,/«/
mean—+standard error %R L7z,
(3) #ly L FBIEORGR. EHRA 0B EM: . . . ‘ . .
BRI TIEEBEE0 SFEC LAILT W % 1 50 60 70 ) a0 100 kvp

ZenBod b5 (Fig.3). ke (kVp)ix
mAsX A/ PNEUNENEEBOEZHED T e T
7 2 — i T O 5 R C AR B & FA -~
# (Fig.4), WEXBR - BHElkEE (Fig.s5),

Fig. 3 Relationship between scatter dose rate and
tube voltage. Scatter angle 90, field size 1010
cm at FSD 70cm, tube current 1mA, distance
Im from patient body. Dotted curve indicates a
curve plotted corresponding to (kVp)?.
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Table 5. Mean exposure during celiac and superior mesenteric angiography (mR per examination)

Angiographer Assistant Technician Nurse
Lens 0.1— 8.4 0.0— 5.6 0.0— 1.8 0.0— 7.0
1.72%+1.34 1.07x0.58 0.504-0.11 0.6710.34
Thyvroi 0.0—17.9 0.0— 3.7 0.0-— 5.0 0.0— 1.6
yroid
1.70%0.89 0.9610.26 0.884-0.26 0.57%0.11
Chest 0.0— 0.7 0.0— 2.0 0.0- 2.3 0.0— 1.1
(inside protector) 0.2420.06 0.370.10 0.38:0.12 0.312£0.07
Chest 0.0—11.2 0.0— 6.7 0.0— 7.4 0.0— 1.9
(outside protector) 1.3240.55 1.48+0.44 1.1740.38 0.600.28
Back 0.0— 2.0 0.0— 2.0 0.0— 1.0 0.0— 1.5
0.341+0.11 0.40%0.13 0.304:0.07 0.4740.11
0.0— 1.6 0.0— 1.0 0.0— 1.0 0.0— 1.6
Gonads
0.30%0.10 0.31£0.10 0.294-0.08 0.371+0.12
Right hand 0.3—11.9 0.0—39.3 0.0— 3.8 0.0—24.2
2.7610.69 4.4242.11 1.314:0.24 3.10:k1.36
0.2—10.1 0.6—15.4 0.0— 3.8 0.0—24.2
Left hand _
3.57%£0.70 4.0240.95 1.064:0.18 3.07£1.37
Range
Mean + Standard error
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Fig. 4 Relationship between fluoro techniques and
chest exposure outside protectors during cerebral
angiography. r=0.6013 (reliability of more than
99%)

MBI - EISRIEBIIRER (Fig. 6) )<
RT. EhZh SRR ET S RT © b5
(kVp) xmAXtime (%) XA (cm®) %EFHEE

3 : 2
U538 x maxtingtes )y (em,

Fig. 5 Relationship between fluore techniques and
chest exposure outside protectors during abdominal
aortography and angiography. r=0.6174 (reliabil-
ity of more than 99%)

80kVp, FEHRH 54y, MBSEFI0X10em © g
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<% +0.6013 (Fig.4),0.6174 (Fig.5), 0.7095
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Fig. 6 Relationship between fluoro techniques and
chest exposure outside protectors during celiac
and superior mesenteric angiography. r=0.7095
(reliability of more than 99%)
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