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Why monitoring exposure?

Doubling dose in US population

Early 1980s

I

) Occupational /
e industrial (0.3 %)

A S sumer (2 %)

Medical
(15 %)

Early 1980s 204
Collective effective dose
(person-Sv) 835,000 1,870
Effactive dose per individual

s NRRW linear fit
- - 7 . . r NRRW linear fit Upper
Diagnostic X-rays and risk of childhood | . BEIR VIl Lower

leukaemia

Karen Bartley,'* Catherine Metayer,' Steve Selvin,' Jonathan Ducore” and Patricia Buffler

i in relative risk (and 90% CI) for mortality
L

The results suggest that exposure to post-natal diagnostic X-rays is
associated with increased risk of childhood ALL, specifically B-cell
ALL, but not AML or T-cell ALL. Given the imprecise measures of
self-reported X-ray exposure, the results of this analysis should be
interpreted with caution and warrant further investigation.

Why monitoring exposure?

e Significant variability across imaging practice
— Varying systems, imaging methods, operators, patient attributes, ...
e Leading to inconsistent and suboptimal imaging causing

— Unnecessary repeated exams (unnecessary dose and wasted utilization)

a
: S ¢
Same day - ds s MRS
repeated CT o T A S,
scans (per AR
Medicare) R e
C-«"‘ Sk Map datn G001t Do Techeciogies, MIGH [
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Exposure monitoring products

DoseWatch (5¢) P
a aose T'ﬁ"’i;l%““%'", solution @ ° \ AI GI‘A

Radin!sg‘iﬁm

-_.-

DOSEMONITOR® METIS

Exposure monitoring components

A. Access: Connection and collection of dose-
relevant data

Integrity: Data quality and accuracy
Metrology: Meaningful quantities to monitor
. Analytics: From data to knowledge

moo w

Informatics: Dose monitoring as a secure,
integrated solution
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Imaging
Systems

Monitoring
system

Data integrity

e Generalizable knowledge and
analysis requires accurate
classification

e Need for multi-tagging and o

smart binning based on sty
needed statistics

e Lack of standardization:
immense diversity in case
identification and labeling Sstinadon patient

parameters parameters
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Classification of a
single CT protocol

Automated Size Characterization:
Adult head

Vadas Thchmeas = 17 00

20.4 cm 17.7 cm
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Adult Body

Vedas Thicknes . . » 4 9% Vedan Thickness &0
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Metrology (dose and 1Q)

1. Relevant: As much as possible, patient-/indication-centric
(not modality or machine)

2. Robust: To ensure reliability and applicability

3. Smart: Maintained balance between robustness and
relevance

4. Relatability: Surrogates relatable to clinical exam
5. Practical: Economic to measure

Analytics: From data to knowledge

Protocol profile

Benchmarking institution against national DRLs
Defining protocol- and size-specific DRLs
Identifying outliers

Ascertaining trends over time

Ascertaining inter-system variability

Tracking protocol discrepancy

Investigating individual doses

R

Improving operational consistency

Frush, Samei, Medscape Radiology, March 2015

(c) Ehsan Samei, 2019. Use for non-personal
purposes by prior permission only. 8



11/21/19

Pa

¢

0.2% b / I

v Ak 2.7%
o T ok Jowm 1w\ 20%

- 0.4% 0.8%1.0% 1.3%  1.7%

20 Mostt Frequent Protocols (N=27649)

* AP (both w and w/o-same protocol)
= CAP

= SPINE CTS ALL

* BRAIN 12 YRS AND UP

* TRAUMA CAP

» STANDARD CHEST

* TAA FLASH

« CAROTID AND COW CTA COMBO
» PE CHEST

= NEURO NECX 8 YRS AND UP

= NEW ILD

= RENAL STONE

* DISSECTION

» GU GENITOURINARY

« AAA

« CTA RUNOFF

* TRAUMA BRAIN 12 YRS AND UP
« FOULOW UPILD

« STANDARD ANKLE CALCANEUS
* ORTHO PELVIS

» Others
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20 Highest Exam CTDlvols

« PERFUSION BRAIN

« UPPER EXTREMITY RUN OFF

* VENOGRAM

» CIRCLE OF WILLIS COW

* SUBCLAVIN ARTERY CHEST AND NECK
- TAVI

« LVAD

= CAROTID AND COW CTA COMBO
& PITUITARY SELLA CT

« CAROTID CTA

» CIRCLE OF WILLIS COW CTA

® FACIAL BONE 8 YRS AND UP

* DE PARATHYROID GSI

= BRAIN 12 YRS AND UP

« TRAUMA BRAIN 12 YRS AND UP
« VENOGRAM CT

= SPINE CTS ALL

» UPPER EXTREMITY RUNOFF CTA
= PARATHYROID

= HARDWARE ANKLE

® Other

S Most Frequent Protocols (N=27649)

5 Protocols with Highest Patient Dose Series

ProtocolName N
AP (Both Wand W/0) | 3502

Chest Abdomen Pelvis 3422
Spine CTs All ’ 2332
Brain 12 Yrs and Up 1342
Trauma Chest Abdomen ' 839
Pelvis

Protocol Name N Median CTDl, (mGy)

P et e At A A s e % S

Perfusion Brain
Upper Extr. Runoff
Venogram

cow

Subclavin Art. Chest

& Neck

1 3354
2 1284
12 1203
5 108.9
1 98.5
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e Yellow, warning cases outside 5-95 percentile
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DUMC : DMP CT2 : ABDOMEN PELVIS : (N=167)
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e wan e | JppEr Guideline

[~ | Target

Lower Guideline

o ==
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(c) Ehsan Samei, 2019. Use for non-personal
purposes by prior permission only. 17



11/21/19

DUMC : DMP CT2 : ABDOMEN PELVIS : (N=167)
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DUNC - CTIT - ABDOMER PELVT
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DUMC : CTC3 : ABDOMEN PELVIS : (N=198)

DUMC : CTJ3 : ABDOMEN PELVIS : (N=38)

DUMC : CC CT5 : ABDOMEN PELVIS : (N=65)
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Scalarizing Variability

N=3498

8.5

dependency

Ln(Dose)

Reference size - per protocol

4l " 1 ]
20 25 30 35 40 45 50

Size (cm)

5D lllustration of Systematic Variability:
Y=dose  X=system shape=protocol size=range
color=slope
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Brain 12 Yrs and Up
n=5480 annually (2.5% of all CT scans)
Scan parameter Flash 750 HD vCer LS 16 | LS Xtra
Protocol name 01_BRAIN_12_AND_UP_W 1.7 BRAIN 12 1.1 BRAIN 12 1.1 BRAIN 12 1.1BRAIN 12
ITHOUT_AND_WITH_IV YRS & UP YRS & UP YRS & UP YRS & UP
Scan type Helical AXIAL AXIAL AXIAL AXIAL
Rotation time 05 05 0.7 2 1
Pitch 0.55 1 1 1 1
Beam width 384 20 20 10 10
kVp 120 120 120 120 120
Slice thickness 5 5 5 5 5
Auto mA on off off off off
mA/NI/mAsref €225
SFOV FLAT Head Medium Head Head
Kernel 1458 Standard Standard Standard Standard
Iterative Level SAFIRE 3 _ ASIR 40%, 80% FBP FBP FBP
Matches e-protocol No
% of BRAIN 12YRS 5.9% 7.8% 86.2% 0.0% 0.0%
and UP exams
e A few Flash protocol names, some have 1s rot time.
ASiR is probably ok, official protocol changed over quarter,

(c) Ehsan Samei, 2019. Use for non-personal
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CT
Table
Height

200

200 ;

0
10 120 140 160 180 200 220 240 260

150 +

ol
100 120 140 160 180 200 220 240 260

Table Height (mm)

10000 -

1000 -

100 -

# of Cases

10

Dose monitoring in fluoro

80 cases > 5 Gy

1

llllllllllllllllllllllllllllllllllllllllllllllllll
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BILIARY CHOLANGIOGRAM +/- Exchange
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Dose monitoring in fluoro

PCN PLACEMENT

K1(N=26) K2(N=11) K3(N=90) K4 (N=57) K5(N=41)

Organ Dose |miy|

Ongan Done [mGy|

Breast Thickaess [me)

" Full-fleld, CC view, Manual

Breast Thichmess ()

‘Dose monitoring in mammo
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Dose monitoring in radlography
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