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National Diagnostic Reference Levels
in Thailand 2023
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TECHNIQUE (Pediatric) ESAK (mGy) KAP(mGy.cm?)

WMedical
CHEST 1-4y 0.06 70 Ji ng%sci gis +
5-9y 0.09 80 Society
10-14y 0.12 114
15-18y 0.04 140 NDRLs THAILAND 2023
ABDOMEN 1-4y 0.12 123
5-9y 0.71 29
10-14y 0.69 439
15-18y 1.59 667
CHEST PA 0.40 219
ABDOMEN AP 3.49 1442
PELVIS AP 3.15 1261
LUMBAR SPINE AP 3.40 2014
LUMBAR SPINE LAT 9.18 3046
SKULL 2.28 855
CERVICAL SPINE 1.39 352

THORACIC 1.36 469

The 15" Annual Scientific Meeting  1-3 March 2024, Trang, Thailand "Advanced Medical Physics Improves Patient Outcomes”



International and Organization Publication
Eu ropean |IAEA International Atomic Energy Promoted approach of clinical

. Agency DRLs
recommendations

ICRP International Commission on Report 135 : Clarification of

for the Radiological Protection terms and use of DRLs

establishment and European  European Commission European BSS Directive
use of DRLs Jnion

ESR European Society of Radiology = Eurosafe Imaging Initiative
European Study on Clinical DRLs
(EUCLID), and pediatric DRLs
(PDRLs)

American College of Radiology  ACR registry, DRLs according to
patient size (Dw)

The 15t Annual Scientific Meeting  1-3 March 2024, Trang, Thailand  "Advanced Medical Physics Improves Patient Outcomes"



EUROPEAN COMMISSION

RADIATION PROTECTION N° 195

European Study on Clinical
Diagnostic Reference Levels
for X-ray Medical Imaging

EUCLID
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Clarified the need for Clinical DRLs** (¢DRL)

OPTIMIZATION

*International Commission On Radiological Protection / **Diagnostic Reference Levels / “"Local DRLs / ““"Local Clinical DRLs




Clinical relevance

Performance indicator

For each examination:

Protect
from unnecessary radiation exposure

The right dose for the right diagnosis,
delivered with an appropriate image quality

Track
outliers and improve practice




CLINICAL INDICATIONS

dictate the main parameters

* image quality

» scan length/collimation

 number of phases/projections/images that affect patient dose.

» Different image quality is needed for different clinical indications of the same
anatomical location.

» Kidney stone (high-contrast structures) evaluation,
than appendicitis (low-contrast structures, high image noise).



Clinical Task (C)

Anatomical
Location (A)

Procedure

(P)

Stroke
Detection or exclusion of a haemorrhage

Head

All Phases

Chronic sinusitis
Detection or exclusion of polyps

Neck

All Phases

Cervical spine trauma
Detection or exclusion of a lesion

Spine

All Phases

Pulmonary embolism
Detection or exclusion

Thorax

All Phases

Coronary calcium scoring
Risk stratification

Coronary Arteries

All Phases

Coronary angiography
VVessels assessment

Coronary Arteries

All Phases

Lung Cancer
Oncological staging
First and F-up

Brain
Thorax
Liver

All Phases

Hepatocellular carcinoma
Oncological staging

Liver

All Phases

CT9o

Colic /abdominal pain
Exclusion or detection of a stone

Abdomen

All Phases

CT 10

Appendicitis
Detection or exclusion

Abdomen

All Phases

Table 25: Final CT clinical indications for the EUCLID project
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Methodology for LcDRLs definition

. (Install a Dose Management Software ) 6. Optimize protocols where needed (stepwise

approach)
. Identify a project sponsor, set up a Dose

team and define the vision 7. Evaluate IQ during each optimization phases

. Assess your dose baseline and compare to 8. Once protocol are optimized, recalculate
NDRLs: picture of your status quo your LcDRLS

. Harmonize protocols (parameters and clinical 9. Revise LcDRLs periodically, and at each new
indication) across scanners and institutions system introduction

. After harmonization, estimate local Clinical 10. if dose tracking in p|ace, continuous review
DRLs; benchmark with literature

» National cDRLs values should be set as the 75th percentile of median values obtained
iIn a sample of representative centres.
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10 steps for




Mapping protoccle

» Sans Nom

® Thorax emmbobe Pulmonaire

Calcul
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Radlex

+

< 25 > 25




5 GE Healthcare
CT Scanners -

SIEMENS
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Definition

CT Abdomen wo IV Contrast
CT Abdomen w and wo IV Contrast
CT Abdomen w IV Contrast
[ CT Chest Angio w and wo v Contrast |
RPID7 CT Head Angio w and wo IV Contrast
' RPID10 CT Lower Extremity Angio w and wo IV Contrast

ReID11 ||| CT Neck Angio w and wo IV Contrast
RPID12 ||| CT Pelvis Angio w and wo IV Contrast
RPID16 ||| €T Chest wo IV Contrast

RPID17 | cT Chest w and wo Iv Contrast
RPID18 I CT Chest w IV Contrast

Two patients, same medical indications

Two countries

Local description Scanner Thorax

5.2. Chest with contrast Protocol name 5.17 Thorax

RPID#

A unique identifier




Indication-based
facility dose levels

DRL dose quantities

T PATIENT L P CTDI /0.,
PATIENT2 D o Joes Median (PS0)
108/ DO Indication-based institutional dose levels

PATIENT N < CTOL /000, Median values of the distribution of DRL quantities

25 e CTON G sge £ DUP

" PATIENT1 = CTOL /0P,
PATIENT2 =3 CTOL,J0RR,, To be compared to National DRLS to
? assess the dose levels of a facility or institution

PATIENT N = CTOL /OGP,

T PATIENTL 9 CTDL /0P,

NT2 - - "

PATIENT 2 < CTOLJoes Median (P50}
”_‘(Y.':A_u /o

PATIENTN = CTOL JOuw | Local (= few mealthcare facitives) Clinical DRLs

of tha DRL quamity of

PATIENT L = CTOL JO0 i 75" percentile of the distrbution of the medans
Mudian [FSO|

PATIENT2 = CTOL /000,
CTDL /04 P75 (Muckan CTDA, / DLP Site 4, ....., Madian CTDA, / DLP Ste 1)

PATIENT N = CTOL Joes

T PATIENTL < CTOL S0P,
PATIENT2 < CTOLJ0e0 Median (50

CTDL, . /DLP.
PATIENTN = CTOL /00,

« “Local clinical diagnostic reference levels for chest and abdomen CT examinations in adults as a function

of body mass index and clinical indication: a prospective multicenter study3, Eur Rad 2019
Hugues Brat, Federica Zanca Stéphane Montandon Damien Racine Benoit Rizk Eric Meicher Dominique Fournier




10 steps for _
sustainable L DRLs

Optimize your protocols

= Stepwise method for dose reduction
(example CTDIvol -10%)




DOSE LEVEL -1 (-12%)
MPE OK
NO (-) VOTE 3 NEGATIVE

DOSE LEVEL -2 (-12%) o Q’EOATDE:RS) DOSE LEVEL +1 (+12%)

OR MPE
MPE OK STOP
NO (-) VOTE
DOSE LEVEL -3 (-12%)

A 3R
\&—  RESEAU
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& : Indication-based
DRL dose quantity SITE dose-level

Indication-based

PATIENT 1 > CTDI,,/DLP, sy
institutional dose

PATIENT 2 = CTDI,/DLP,, et (9500

CTDI,,, ./ DLP, levels

PATIENT N = CTD1_/OLP, Median values of the DRL quantity
of a tes
PATIENT 1 - CTDI/DLP,

P50 (CTDL,,. /DLP,,,  CTDI
PATIENT 2 = CTDI_/DLP., (€Tl / ‘ oy

Median (P50) o/ DLP,)
CTDI,, ,/ DLP

To be compared to National
DRLs to

PATIENT 1 CTDI/DLP,, assesls the QOse leyels ofa
Groupe3r g site or institution

PATIENT N = CTDI,/OLP, ,

Institution PATIENT 2 <> CTDI/OLP,,

Clinical
Indication PATIENT N = CTDI_/DLP,

PATIENT 1 = CTDI, ,/DLP,,
PATIENT 2 = CTDI,/DLP,,

Median (P50)
CTDl /DLP
Local (= few healthcare
facilities) Clinical DRLs

75" percentile of the distribution
Median (P50) of the medians of distributions
CTDI, ./ DLP of the DRL quantity of all sites

PATIENT N = CTDI/DLP,, P75 (Median CTDL_, / DLP Site
. Median CTDI,, / DLP Site x)
PATIENT 1 = CTDI,/DLP,,

PATIENT 2 = CTDI/DLP,, Median (P50)

CTDI,,, / DLP
PATIENT N = CTDI_/DLP,,

© Hugues Brat, Federica Zanca et al. Local clinical diagnostic reference levels for chest and abdomen CT examinations in adults as a
function of bady mass index and clinical indication: a prospective multicenter study. Eur Radiol. 2019 Dec;29(12):6794-6804.
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BMI Acquisition Flag

ose Dose
category series (CTDIvol, mGy)) (DLP, mGy.cm))

Diverticulitis - LCDRL <25 Portal 5.2(LCORL:4.4) 240 (LCDRL: 195.5)
Diverticulitis - NDRL <25 Portal 5.2 (P50 NDRL: 8) 240 (PS50 NDRL : 470)

Diverticulitis - LCDRL <25 Portal S.0(LCDRL:4.4) 406 (LCDRL: 195.5)

Diverticulitis - NDRL <25 Portal 8.0 (PS50 NDRL: 8) 406 (P50 NDRL : 470)




10 steps for
sustainable LcDRLs

June 2022




L DRLs in Thailand




ANATOMIC AREA

PROTOCOL NAME =
CLINICAL INDICATION

EXISTING PROTOCOL
NAME

Standard Protocol List and Radlex Mapping

MAIN CLIKICAL INDICATION

SCANMING MODE

EXAM DESCRIPTION

NUMBER OF SERIES

Tal Mational
DRL p75
CTDhwol (méGy)

Tas Hatianal
ORL p 7% OLP
[ miryom)

General Head helical

nclear symptoms

helical

1 phase without contrast

LT

Wead space oooupying
|legianm « inflammation.
helical

Tumaes, Infection, betastasis,
il A AT RA

4 phases witheut and with coniras

Sinusitis, facial frauma

Sinusitis

without contrast

Cervical Spine Trauma,
Herniation

C-gpine trauma, erninkion,
degenerative disease

withouf contrast

General Chast

Untlear chest sympboms

withouf contrast

General Chest

EfU examination (Metastasis
dietection, Jaging. Tumar
evaluation, Dysprta, Unclear
chest symptoms)

with t Conirast

General Chast

Metastasis debection, Staging,
Tumaor evaluation, Dyspres,
ihnelear chast fymplcms, First
ST AATIoA

helical

with and without contrast

Pulmonary Embalizm

Thrombus detection

helical

[(OF) 1 phaze with contrast

Lunf Parenchyma

interstitinl lung disease,
promnChibCiagis

scan performed always without

contrasl 1 phase in inspiratory

Bpned; or 1 phases: ingpiratory,
EXpiratory Apnes or prone pasition

Calcium score

Debect calcified plagues and
COFONAry wessels

el gl

wathout confrast

Absdamen fogal liver
leshon max 4 phases

Detection, fallew up af HOC,
Cholangiocarcinoma,

htlical

without and with in arterial and
portal vinous and/of delayed phase
{>% min)

#53

Renal stone

Debection of stones

heligal

withdul centrast (DE)

440w 1)




1. HEAD (Trauma, Stroke, Infarction) 1 Phase

Rl | Cemer

NcDRLs
(Q3)

DLPt (mGy.cm) 1,011 | 1,044 1,048 1,042
Brain non contrast

Scan length (cm)



2. HEAD (Tumors, Infection, Metastasis)2 Phases

LcDRLs (Q3)
CTDLo (Gy) ------
DLP(mGy.cm) - 1,033 | 1,054 - 1,157 1,054

7

Braln non contrast

DLPt (mGy.cm) 1,535 | 2,066 | 2,103 | 1,942 | 2,314
Scan length (cm) ------

Brain with contrast



3. SINUS (Sinusitis) 1 Phase

Center NcDRLs

one | Cemer BB
N EREEEN o f , })
Yoy
kf“““"ﬂ

Omen | & . 3 a2 | oo
osmayem 7w w0 s | sor (AN
:



4. CERVICAL SPINE (Trauma) 1 Phase

Center NcDRLs

ore | ceer o BB
----- THAILAND
CTDLioi (MGy) ----

DLP(MGy.c) --m-- \
DLPE (mGy.cm) --m--- i
Scan lengeh (em) 2227272225 26 ISR




5. CHEST (unclear chest symptoms) 1 Phase

Center NcDRLs B —

ors | cemer o BRI
----- raano (O
------
DLPt (mGy.cm) | 324 | 373 | 306 | 260 | 298 | 324
Scan length (cm) 374040 39 35 40

/ \
\

-

Chest non contrast



6. CHEST F/U exam (Metastasis, Staging) 1 Phase

Center NcDRLs

ores | o R
1z [ 3] e [ s ROANE
CTDLo(mGy) | 7 | 9 | 9
ourmoyem | 254 | | s |

ovnmcrem s 0| w5




7. CHEST (Metastasis, Staging,1st Exam) 2 Phase

NcDRLs

(Q3)
THAILAND

CTDIvo| (mGY)
DLP(mGy.cm)

DLPt (mGy.cm)

Chest with contrast



8. CHEST (Thrombus detection) 1 Phase

Center NcDRLs .
\
(Q3) /

e L Cemter \
IR RN o R

) )

CTOLa(my) 8 12 14 7 7 | 12 | \ £ 7
DLP(mGy.cm) | 267 | 389 | 593 231 | 398 | 398 MR
OLPt (mGy.cm) | 267 | 389 | 593 | 231 | 308 | 398 (M f' :
wz' /)

scnengin w35 34 a0 3 s | AN
o,

\\/

CTA Chest with contrast



9. CHEST(Interstitial lung disease) max 3 Phases

NcDRLs (Q3)
LcDRLs THAILAND

Axial Inspiration HRCT]

Expiration

Prone /Inspiration

* Helical scan mode



10.CARDIAC (Calcium score NC) 1 Phase

NcDRLs

(Q3)
THAILAND

Cardiac CT
Non contrast



11. ABDOMEN (Detection, F/U of HCC) max 4 Phases

Center NcDRLs

_ OR
ourmeye | 2w | w e [
e e
DLPt (mGy.cm) 1,047 | 1,325 | 1,600 1364 1,423
Abdomen multi-phases
Scanlength (om) 29| 31 35 32 - | 32

L s o \ 54 \
e N , .,{*"‘\‘
£ “:. P Y A
\ i“\)‘ / AN )w\ /
SiZ ¥l i e

Non contrast Arterial Porto-venous Delayed



12. ABDOMEN/ PELVIS (Detection of Stones)1 Phase

Center NcDRLs

LcDRLs (Q3)

1 | 2 | 3 | 4 | 5 RO
CTDILo (MGy) -----
DLP(mGy.cm) -----

o meyem) | | 355 | 47| aan | s
ccantength o) 43 a5 a4 30 s

Abdomen non contrast



EUCLID :European Study on Clinical Diagnostic Reference Levels for X-ray Medical Imaging

Table 30 presents the CT DRLs for the ten clinical indications investigated in the survey.

CI clinical indication —_ —_
2% £ = =
: > L2 | a9 cw =
58 |23 |35 |§2§
GE E £ L=
S S
1 | Stroke - Detection or exclusion of a 48 807 1386 18
haemorrhage
2 | Chronic sinusitis - Detection or exclusion of 11 188** 211 16
polyps
3 Cervical spine trauma - Detection or exclusion 17 455 495 23
of a lesion
4 | Pulmonary embolism - Detection or exclusion 9 307 364 35
5 | Coronary calcium scoring - Risk stratification 4 72 81 17
6 | Coronary angiography - Vessels assessment 25 415 459 17
7 | Lung cancer - Oncological staging, First and F- 8 348 628 47
up
8 | Hepatocellular carcinoma - Oncological staging 9 354 1273 37
9 | Colic / abdominal pain - Exclusion or detection 8 436 480 48
of a stone
10 | Appendicitis - Detection or exclusion 9 498 874 49

*CTDlIvolp represents the mean CTDIva of all phases
** Chronic sinusitis DLP, reflects data coming from small number of patients (14 patients in total)
with more than 1 phase and DLP values much higher than those with only 1-phase protocol
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