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An Evaluative Study on ESD (Entrance Surface Dose) by Posture
Changes for Fluoroscopy

Hae Doo Yang - Seon Sook Hong - Eun Seong Park - Min Sook Seong - Dong Yoon Ha
Department of Radiology, Asan Medical Center

Abstract

This study intends to investigate patients exact exposure doses by comparatively measuring ESD
(Entrance Surface Dose) with the DAP meter, which excludes scattered rays, and ESD with the Xi
multifunction meter, which includes scattered rays, by posture changes for Esophagography test and UGI
test, The materialwere examined through Sonialvision—Safirell SPEC overtube system, ESD was measured
by using the DAP meter, and as a tool to measure ESD including scattered rays on the plane of
incidence of human phantom, the Xi multifunction meter was used, The average fluoroscopic time of
Esophagography test was 4,192 minutes and the average number of images was 47.7, while the average
fluoroscopic time of UGI test was 6,881 minutes and the average number of images was 37,8, The ratios
of the incident dose of DAP meter and the ESD of Xi meter were calculated bydividing the fluoroscopic
time and the number of images by each posture change, As for Esophagography test, the dose increased
by 21,6~55.5% in the fluoroscopic test and by 4.8~24 7% in the spot test, In the front spot test,
however, the does increased by as little as 5.3%., As for UGI test, the dose increased by 21.1~49 5% in
the fluoroscopic test and by 10,1~34.9% in the spot test, It is expected that measuring doses in
consideration of scattered rays by posture changes will be an important index in evaluating and
managing patients exact exposure doses for each test above, Furthermore, it is judged that this sort of

study is inevitable and desirable to reduce patients’ exposure doses after all,
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2 dAF9 EZFHLS Esophagography®t UGIHAF A
A Wzt wet AtgRAdo] A EHI air AHup gho]
Z3E DAP meterd YAFAZFI Xi multifunction
meterS ©|8€3}9 Human phantom#7]9] AtgtXio]
gHo] 2REE TAYAHFS vn 2Rote] FA
A% A ABS A% B NEAF AYsS

1. Tl 9 S

2 Agof| AHE H EA|AH|= Sonialvision—Safire Il
SPEC(Shimadzu, Japan) overtube system< ©]&3}
¥ow, DAP metergE ©]&3 FHYAMTF FHL
PD4100L(Toreck, Japan)2 Al&3lHom,
Phantom QJAMHS AbghAdo] 23 H FHYAAHF
Z£4E 9% AHE Xi multifunction meter(Unfors,

ol-&3tAH(Fig. 1, 2).

Human

Sweden)S
2. INTHY

2001 2¥RE S5U7MA Ao AAT dAFH
oA Esophagography®t UGI HARS Al3gH 204
o] B4t 302~3599) HolE S AT B4 A7k
¥ TE BAHLR2 A4Msto] phantom®] AH|HE=E
4 Bristgld, &4 4 ESOphagographyi’J Bt
EAAZFE 4.1928(0.43~24.21), B JA = 47.7
(5~210)2 YEIRI, UGL HAMY %+ —'vg—/\]/\]ﬁ%
6.8815(0,25~27.35), Bd FA £+ 37.8(7~226)%2
e tH(Table 1),

Table 1. Average of fluoroscopy studies

Esophagography UGl
No.of patients 359 302
Fluoroscopytime 4192 6.881
(min) (0.43~24.21) (0.25~27.35)
) 47.7 37.8
No. of images
(5~210) (7~226)
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Fig. 1. Sonialvision-SafireII SPEC
overtube system

Fig. 3. The measurement of Fig. 4. 20 cm thickness acrylic phantom(25 ¢cm X 25 c¢m) and
normal dose rate (overtube) multifunction meter

3. 5y Haetl Bat FA Azt Bd¢ g ol wet
A=A 93] undertube system FA]2 AzF 2ol AR ATSEE AW, Esophagogra-
24 Wyl we Aadolge] 24718 waAAm  PE B SR ARG A IE 2022 £
7 9] WE BY Ao s FA 20 eme) ' )
acrylic phantom(25 X 25 cm)d} Unfors Xi base
unit¥} Unfors Xi detector set? ™7]% &4 7] (multi
function meter) ©]2AH(ionchamber)S o]-&35}o] A
FT54 AHE nystAth(Fig. 3, 4).

Human phantome ©]83}9] Esophagography®} UGI
WA AR, AUY AW AE Ausie) 24 TSI O H8E Ausias & vkt 94
RHAFS AZFeH L1 Sizex ZE AAE ZFT
& JEE 15 inch® Hpto] Ay sh¢ich(Fig. 5).

meter?} Unfors Xi multifunction meter?] EHAZFLS

HAFY Aol Unfors Xi multifunction detectorE
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Table 2. Results of No. of DAP & Xi on Esophagography series(unit : mGy)

Esophagus Average
DAP 2.82 2.831 2.826 2.825 2.86 2.8324
Fluoro Xi 3.503 3.574 3.502 3.54 3.512 3.5262
AP DAP 3.777 3.774 3.774 3.775 3.78 3.776
Spot Xi 3.575 3.569 3.575 3.573 3.571 3.5726
Fluoro DAP 3.56 3.556 3.559 3.561 3.56 3.5592
AT Xi 5.532 5.539 5.54 5.531 5.536 5.5356
DAP 3.316 3.314 3.32 3.314 3.314 3.3156
Spot Xi 4.131 4.14 4.136 4.134 4.134 4.135
Fluoro DAP 3.85 3.858 3.859 3.858 3.856 3.8562
Oblidle Xi 4.687 4.689 4.683 4.702 4.69 4.6902
DAP 2.978 2.979 2.981 2.979 2.979 2.9792
spot Xi 3.12 3.13 3.12 3.121 3.124 3.123
Table 3. Rate results of No. of DAP & Xion Esophagography series(unit : mGy)
AP LAT Oblique
Fluoro Spot Fluoro Spot Fluoro Spot
DAP 2.8324 3.776 3.5592 3.3156 3.8562 2.9792
Xi 3.5262 3.5726 5.5356 4.135 4.6902 3.123
Xi / DAP 1.2449 0.9470 1.55662 1.2471 1.2162 1.0482
(Rate) (24.5%) (—5.3%) (55.5%) (24.7%) (21.6%) (4.8%)
m &2 o Human phantom< ©]-83F UGI HAF Al AHA|A
EA AL Xi multifunction meter?] AZFo| DAP
Human phantome ©]&3F EsophagogrpahyA| meter AFHTF ¢F 20.1% T2 AFS YyePon,
AWM EA HEE Xi meterd ATFo] DAP Y AFES 1019 WS AF B ygyd
meter AFHRTE oF 24 5% Z7}stHa, FY AFES ZHA A9 EAl ATFL Xi multifunction meter
5.3% Zastdr. ZWAlAe EA AMFE X AFo| DAP meter HFETH oF 46.2% WL HFL
multifunction meter A3F6] DAP meter AZFHT} <oF Uegdlon &9 AHFL 30 T AF EIE
55.5% W< AT UeERew. FF AFS 24.7% UeEbth ARl S FAl A Xi meter A
S7HS Bow, Aol Y BA A Xi meter DAP meter AFHET ©oF 495% W2 AFE
%ol DAP meter AFHET oF 21.6% F7H5tA uetlon, #¢ AFE 3492 @& A¥% RE=

Y HH2 482 F7HE AF EXZE Ugyd,
weha, A &G AFS AT ZE A dA
AtgbAo]l 23 FH Xi multifunction meterQ] AlgFo]
DAP meterd] 7|5+ AFET g2 A¥F £XE

deiE 2S¢ 5 YGtHTable 2, 3).
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Uebdh e, mE A9l Agtie] E3 ® Xi
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A THTable 4, 5).
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Table 4. Results of No. of DAP & Xi on UCI series(unit : mGy)

UGl Average
Fluoro DAP 16.665 16.979 16.78 16.98 16.56 16.7928
AP Xi 20.18 20.27 19.967 20.31 20.1 20.1654
Spot DAP 7.903 7.864 7.895 7.956 7.912 7.906
Xi 8.685 8.679 8.56 8.879 8.731 8.7068
DAP 34.974 35.12 34.894 35.21 35.08 35.0556
Fluoro Xi 51.03 51.56 50.989 51.37 51.24 51.2378
AT DAP 12.51 12.59 12.42 12.57 12.49 12.516
spot Xi 16.32 16.11 16.33 16.3 16.27 16.266
DAP 23.797 23.812 23.579 23.82 23.814 23.7644
Oblique Fluoro Xi 13.007 13.012 13.007 12.99 13.01 13.0052
DAP 2.978 2.979 2.981 2.979 2.979 2.9792
Spot Xi 17.54 17.53 17.45 17.59 17.59 17.54
Table 5. Rate results of No. of DAP & Xi on UGI series(unit : mGy)
AP LAT Oblique
Fluoro Spot Fluoro Spot Fluoro Spot
DAP 16.7928 7.906 35.0556 12.516 23.7644 13.0052
Xi 20.1654 8.7068 51.2378 16.266 35.522 17.54
Xi/DAP 1.2008 1.1012 1.4616 1.2996 1.4947 1.3486
(Rate) (20.1%) (10.1%) (46.2%) (30%) (49.5%) (34.9%)
IV. 1 fél- projection DAP)T} FWHJAIAZF(ESD: entrance
surface dose)S &4 9 vn 3stzx 3t =
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@229 (Computed Tomography : CT)I} & HAA} Z7lEe AL 2 2 Qg E3 =9 Aqu]k]_q] 9N
aQAIZke] Au BAL FYS WHst= 540l o] e oF 55.5% A YEhY A g3l mi¢-
EZHgo] w$  Fasith a3y AARE 2 A& ¢ & %% a8y, A4 011*1 A4
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2GLAANA 1 Bol A} oleiA 1
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