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A Survey on Diagnostic Reference Level from Transarterial chemoembolization

(TACE) case at The Faculty of Medicine, Ramathibodi Hospital
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Abstract

Hepatocellular Carcinoma (HCC) can be found as the fourth rank of most common cancer in
Thailand. The best method of Hepatocellular Carcinoma treatment is tumor removal surgery. In some
patients who cannot undergo surgery because HCC often occurs with chronic hepatitis and cirrhosis,
therefore, Interventional Radiology (IR) gets involved with HCC treatment with other several sciences of
clinicians. Transarterial Chemoembolization (TACE) is also another popular methods in HCC treatment.
However, TACE uses x-rays which is a kind of ionizing radiation that cause health effects and health
hazard if not properly used.

The survey of radiation dose that the HCC patients obtained from TACE of the Faculty of
Medicine, Ramathibodi Hospital, Mahidol University has major objectives to compare with DRL that the
HCC patients obtained from other TACE treatment method and to be a reference data source in order
to evaluate the quality of using radiation dose for Hepatocellular Carcinoma treatment by TACE
technique. The researcher surveys radiation dose that the HCC patients obtained from TACE method
with digital subtraction Angiography manufacturer Toshiba, model Infinix-i at the Faculty of Medicine,
Ramathibodi Hospital, Mahidol University from November, 2018 to February 2019.

The research finding shows that the DRL; Typical Value (median values) of Dose Area Product
(DAP) at 159.13 Gy.cm2 and the Cumulative Air Kerma (CAK) at 518.76 mGy, respectively. The
comparison of DRL (Local DRLs, National DRLs) result among the HCC patients obtained from TACE in
this research and other researches, it was found that DAP and CAK values were less than all researches.
This research finding showed the current parameter is the control system according to the body size
of the patients (Automatic Brightness Control: ABC). Whereas other parameter values can be done
through radiography which uses proper radiation dose and the effect of exposure technique on image
quality is sufficient to diagnose and be a guideline for the radiologist's treatment. Moreover, there can

be other factors included.
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Sty (579) 91y (V) whwtin [an3w)
Room -

LIWAEYS bWAYNY ERLY Min | Max Mean +5SD Min Max Mean +5D

12 25 42 67 45 85 65.22+10.15 | 45.05 | 79.60 | 62.55+8.09
(15.13%) | (30.92%) | (46.05%)

14 22 55 T 44 81 61.83+7.49 47.3 80 62.62+8.68
(17.76%) | (36.19%) | (53.95%)

This Study a7 97 144 44 85 63.41+8.96 45.05 80 62.59+8.38
(32.89%) | (67.11%) (100%)

Taedoyawadaililunsdionmenaisd
szt uszuudalud@ Jeazaruaulinisudos
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fi® 52UV Automatic Brightness Control: ABC) 149
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fnenmms¥aduuudugag (Pulse Fluoroscopy) 1
7.5 AMNABIUNT @IUNITANBAINLONGLTE
wuusiailoseldi 3 film/second Fefn ABC DOSE
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35

depth 12 Bit wazl¥ Filter A Aluminium (A) 713
ANYUT 1.8 mm d7UN1981807W Low-Contrast
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AFRvINaLaza waNia agld ABC DOSE winfiu
300 pRYUNA Matrix Size 1024x1024 pixel, Bit
depth 12 Bit Tagld Aluminium (Al anumun 2 mm
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Fluoroscopic mode Image Acquisition

Room Mean+SD kV Mean+SD mA Mean+SD kV Mean+SD mA
(Min-Max) (Min-Max) (Min-Max) (Min-Max)

12 80.00+0 53.67+9.09 81.33+2.48 137.42+12.08
(80-80) (44-65) (81-93) (125-160)

14 80.00+0 53.75+9.18 81.73+2.23 136.66 +18.19
(80-80) (40-59) (80-90) (125-222)

This Study 80.00+0 53.70+8.60 81.60+2.31 136.92+16.32
(80-80) (40-65) (80-93) (125-240)

A3197 3 uansdeyaagua Flu-Time (min) waz Total Number AIfUaelasuanmssnwmzsadiv

198 TACE UDIAMENNEAIENSLSINGIUIATIUISUR UrIneaeuiing

Room Flu-Time (min) Total Number
No. Max Min Mean+SD Median P75 Max Min Mean+SD Median P75
12 57.00 6.00 | 27.96+11.88 25.80 37.35 1260.00 | 71.00 | 353.15+£275.92 238.00 459.00
14 103.30 | 6.60 | 25.35+14.87 23.00 31.20 1105.00 | 72.00 | 373.87+234.67 366.00 510.00

This

study 103.30 | 6.00 | 26.56+13.58 24.35 35.03 1260.00 | 71.00 | 364.23+253.99 334.00 480.00

dutoyaUsunuisd DAP uay CAK vastheniumineglunasiuinsgiuvessemelnedslasunis
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Room DAP (Gy.cm?) CAK (mGy)

No. Max Min Mean+SD Median P75 Max Min Mean+SD Median P75
12 632.59 | 3351 181.09+111.92 15251 | 220.45 | 2396.15 107.16 | 656.10+435.16 | 544.38 | 760.06
14 547.21 | 33.67 177.67+92.19 169.45 | 234.59 1632.41 87.85 536.62+300.36 | 504.74 | 684.88
This

Study 63259 | 33.51 179.26+101.50 159.13 | 228.84 | 2396.15 87.85 592.21+372.72 | 51876 | 698.09

wazilethdeyausunaissd DAP uaz CAK U939 100.08-166.64 Gy.cm’ uaz A1 CAK Tutas

[ 4
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Schegerer Isoardi Ruiz-Cruces Erskine Hadid-Beurrier
This J-RIME
Procedure etal etal. et al. etal. etal.
Study (2020)
(2019) (2019) (2016) (2014) (2014)
No. of patients 144 - - 418 269 52 32
DAP (Gy.cm?) 159.13* 270.00 230.00 162.43 303.00 208.70* 279.85
CAK (mGy) 518.76* 1400.00 - 761.00 - - 656.00
Flu-Time (min) 24.35% - 25.00 11.63 26.30 30.00% 18.00
Total Number 334.00% - - - 245.00 - -

wnewe: AlianAsisegiu (P50)
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3. mstdimalulagatenin Low-Contrast
Imaging (LCI) 38 Cone Beam CT @390 WAATINUAY

a
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(TACE) W ilUseavis nwiiaunnd sulunsdlfidanny
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DAP way CAKiLéa1nn1sa18a N Low-Contrast
Imaging (LCI) f AZULWVIEAERSLSINENUIATIUSUR
ﬁﬂﬁu’umﬂ%ﬁ N13A18AMLUY Low-Contrast Imaging
(L) 98 wnnd A a1 5NANUA LAY AN

UaonsevowUendudfay

a1

801901 Low-Contrast Imaging (LCI) 38

Cone Beam CT 9717U 69 A59 lagsamssiian Total Number winfu 247

LCl Max Min Mean SD Median 3rd quartile (Q3)
DAP (Gy.cm?) 101.90 31.75 58.50 13.60 56.16 68.59
CAK (mGy) 352.34 93.21 178.34 49.14 167.93 178.34

4. Anugugoun1IN1ISnY (Complexity)
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ANuduteulunsinwsEAu Wenazaedly al. (2016) senuanslusun 6 detuaududau
SrUEATUNISNNIUUINNNTT F9lunsAneAsa MIN33nw (Complexity) Fadudnniletladefidng
UnlinargennassiunisAne1ves Ruiz-Cruces et ARAUINUSIE1984 (DRL)
500 381.74
& 147.82 200.96
: E
S &o

CompIeX|t§/_I7ndex(CI) -7

<5
JUT 6 uansnuduiusanie(Mean)vosUsunasdvesitieiidisunsinyusSwiulne s 7eds (TACE)
TBIPULIEAENSIINEUATWEUR uvivendendiog Insuvadungunuenududeunnamsinm

(Complexity Index) 9141184 518 MUN15ANEIVBY Ruiz-Cruces et al. (2016)

AuduiusAnaae(Mean) va3A1 DAP lu (@>7) TneA3anassaddneda (ORL) el 3¢ quartile
FuhefidnFumssnvusssiulngisiieds (TACE) v3e 75 percentile vosUanTitFuMsEnuzS ey
YBIAUELNNYAIANTLTINYIUIATIUITUR lne3571L0%8 (TACE) ¥ed Anzunemanslsme g
wiminendeuiing Wneudadunguanuanududou TABUR aminendesdinn Havuasiuau 184 1
N19N133N(Complexity Index) 31147U 184 518 A3 A1UANNF UL DUNIIN1T5N Y1 (Complexity) Lae
N15ANYIv89 Ruiz-Cruces et al. (2016) A1uA1Y WUaNEUMIUN13AN©¥IY89 Ruiz-Cruces et al. (2016)
Fudauld 358du Ao Simple Procedures (CI<5) Tnefdunmdgiiuszaunsal vesrneunmeaans
147.82 Gy.cm?, Medium Procedures (5<Cl<7) 200.96 Tsmenunas S us avmivendeniing s

Gy.cm” hae Complex Procedures 381.74 Gy.cm”
M19199 7 wanUSunasaanlasumuanududouninising (Complexity) lnguwusnguniy

ANSAN®IUBY Ruiz-Cruces et al. (2016)

Procedure Simple procedures Medium procedures Complex procedures
DAP (Gycm?) 190.56(44) 249.74(136) 427.65(4)
CAK (mGy) 594.70(44) 830.32(136) 1599.40(4)

% A

wnewn: Siundlvindu fe wanguiegimumsuisnguauaududouninisinuvesiteiidisunssnvuzseiv
Tne35710%8 (TACE) Tnald Complexity Index 81989270 Ruiz-Cruces et al. (2016)
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