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Lung cancer screening:
A radiologist's perspective

= a radiologist @ UZA
= thoraco-abdominal imaging

[ am not ...

= involved in lung screening trials
= an engineer/specialist in radiation protection

2.What kind of examination ?
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| Introduction

Radiation
dose ?

How to detect
lesions ?

LUNG CANCER
SCREENING

Lesion
characterization ?

Extrathoracic
findings ?

Radiography

# The most commonly used technique in clinical
practice

To rule out chest disease

To study the effects of
treatment

To monitor patients with chest
ElolalelanEINES

Z Short examination time — low cost — easy access
2 Lo

# High interreadel



Radiography

Often reveals nodules

of nodules smaller 7 mm
ialized on a chest radio
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Radiography

Often rey nodules

nodules smaller 7 mm

ualized on a chest radiograph 2>
ied

gher probability of representing % S probability of representing
calcified granulomas 4 calcified granulomas
Detection is limited by overlapping ; Detection is limited by overlappi
structures and low contrast of the structures and low contrast of t
nodule nodule

Screening with chest radiography

Radiograph
? Purpose: to estimate the performance of digital chest
radiography for detection of lung cancer

7 Patients recruited from two screening site:
in the NELSON trial

# Conclusion:

Screening with chest radiography

Depending on the study population

Smokers = more COPD - more difficult
interpretation of chest radiographs

Low specificity that results in an excessive
numer of work-up CT examinations
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at kind of examination ?

Lung cancer screening with CT

CT affords sewve vantages over chest radiography

Cro ctional data acquisition and display = reduces
the problem of overlying structures

Contrast in the lung parenchyma I\
zation of more subtle abnormalities

3. Radiation dose

Higher cost

Screening population = healthy population = minimize
radiation exposure for screening




X-rays

Single and
double-strand breaks

DNA Repair

Chromosome aberrations,
mutations, cell death

Tumorgenesis

WHICH BUTTON
PO T PUSH?

POETECT CAUSE
CANCER  CANCER

MAMMOGRAM 5000
CONTROL PANEL
= A SR
CONCEPT-MIKE ADAMS ART-OBN BERUER 'scou\

Is radiation dose an issue in
lung cancer screening ?

Medische beelden De Standaard
zijn geen
familiekiekjes.
Wees er zuinig
mee.

Medische beelden zijn geen familiekiekjes
e g ST e

wwwzuinigmetstralingbe

“Radi can be used for great benefit
to humanity and with minimal risk, a risk
comparable to or lower than those
commonly accepted as ordinary part of
daily life such as driving to work
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Chest CT

Radiation-associated cancer risk at age 55

is much is much LOWER than at
HIGHER younger ages

Is radiation dose an issue in
lung cancer screening ?

Yes it is

Radiation-associated lung cancer risk
L]

Risk is highest in those 55 years at exposure

Evidence tt 2 damage and sn
damage interact synergistically

Hard to quantify
Interaction is near multiplicative

Estimated risks are higher for current
smokers than for former smokers

Higher for heavy ever-smokers compared
with

19/10/12

Chest CT

Radiation-associated cancer risk at age 55

is much is much LOWER than at
HIGHER younger ages

Radiation-associated lung cancer risk

O ———
adiology =gusmpmeai.
s e

Radiation Risks Potentially
Associated with Low-Dose CT
Screening of Adult Smokers
for Lung Cancer®

§
i

Radiation-associated lung cancer risk
L]

7 Radiation risks = difficult ulations = data based on
Japan ttomic bomb survivors

Yearly screening, from 50 (to 75) in a fe
smoker

> in in risk
Yearly screening, from age 50, in a male smoker
> |,5% increase in risk

A mortdlity benefit of considerably more than 5% may be
necessary to outweigh the potential radiation risks



Is radiation dose an issue in
lung cancer screening ?

Yes It Is !

Can we reduce this risk ?

Yes We Can !

= Say'the
Magic ‘Word,
Please

CT equipment Scan protocol

= stable = highly variable

Vendor specific
Equipment specific

Protocol

"It is clear that radiation-related risks
decrease rapidly with increasing age at
commencement of screening”

----- = Female current smoker
Female former smoker
Male current smoker

~==~_Male former smoker

Lifetime risk of lung cancer
from annual lung CT (%)

Age at commencement of annual lung CT (y)

Definition of “low-dose CT”

“Lower than standard dose”

Definition of “standard dose”

No definition
No standardization

What are we doing ?
What can we do ?

?

Tube curren lation

7 Adaptive dose technology that automatically
ts tube output (MA) to compensate for
in patient thickness
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What are we doing ?
What can we do ?

How low can we go ?
I
MG ALARA -*“As low as reasonably achievable”
nstructed from raw data
° - all protocols
on technique to | r image noise . L
Image quality standardization is difficuft
? Lower dose > same image quality

: Radiologists want “nice looking images”
)| adjustment

Diagnostic performance

Education of technicians, nurses, ...

-> no difference up to 50% dose reduction
Pressure on vendors

-> at 30% -> level of expertise becomes

Patient dose registration: required in future important

Awareness: “Image Wisely”, “Dose watch”, ..

Estimated radiation dose
NLST and ITALUNG trial

# Study to determine the distribution of effective dose
associated with single low-dose CT chest of average-size
participants

home oo foas calate you rsk glosary

This site provides information for
patients and health care providers
to facilitate well-informed
discussions about the increased
risk of cancer from radiation
exposure as a result of medical
imaging.

Average dose |4 —
<> average dose standard

chest CT 7,0 mSv

Four LDCT's + related further investigations (FDG PET
and CT-guided biopsy)

Mean effective dose to a single subject ranged between
mov

facebooic
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FAQ of the Month

NOW AVAILABLE NOW AVAILABLE

o home abou foas colcvars you ik glorsary contoet

@ e

Choose a study from the panels

stuay: Chest cT (standard)

Gender: MelaQ Famai

Age at Time of Stuay: 0

Number of Exams:

Average Dose: 7500

Total Effective Dose: C— )
‘Adiional Cancer Risk: oose | (%)
— Baseline Cancer Risk: s %)

facebook



0 Py com) s e sor-norl-sdies ahp Emc|a

#of  Dose  Additional Cancer

il Gender  A9®  exams (msv) Risk(%)

hest T (standare) s 34 ' 3 ooss% x
Totai: 1 7 0.055%

‘Said another iy, the chance of NoT getting cancer as a resut of the above studies s 59.945%

_SaveReport | _preview Report_

faceboolc

Pulmonary nodules

Common incidental
finding on CT

“What is so hard about finding a

pulmonary nodule :

“It is not finding the nodule, but
how you deal with the result.”

Detection: low-dose versus
conventional CT

rast between air and pulmonary parenchyma

s well-suited for investigation with low-

For detection
2 More likely to miss small nodules
For characterization

2

-> More studies needed !
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4. Lesion detection

Is low-dose as good as standard dose
for detection of nodules ?

Reader variability @ diagnosis

7 Purpose of the study: to assess relative intra-
and interobserver agreement in detecting
pulmonary nodules when interpreting low-dose
chest CT screening examinations

2 Inconsistent measurements of nodule size
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Nodule detection

Reader variability: What's the
cause and what can we do to - R . o
on is mainly limited by visual perception
become better ? problems and errors

\ncr‘easwng number of transverse Images

om normal structures in the

Anatomic n
lung parenchyma: vascular structures, airways,

interstitium)
Human e interpretation mistakes, lack of
concentration, disturbances, ...

Is computer-aided detection
(CAD) of any use ?

can we do ?

D in screening
populati
No

2 Time consuming

Imaging in trials

NLST-trial

7 Interpretations were made by using soft-
copy display at lung and soft-tissue
windows

Without computer-assisted diagnosis




“All nodules are
not equal”

The difficult part is to
find the malignant one...

Benign

Solid - sharp
Polygonal

Probably
malignant

Solid
Spiculated

Probably
benign

Ground glass

Malignant

Part solid

19/10/12
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Characterization Characterization

|.Margin

r or spiculated margins are highly

Halo sign
g dular hemorrhage — tumor
infiltration — inflaimmation
mmon in infection, but does not exclude
ancy

Characterization Characterization

3. Density and internal characteristics 3. Density and internal characteristics

1 lesions
avitatiol ic tul
inflammatory lesions

Characterization Characterization

3. Density and internal characteristics 3. Density and internal characteristics

olid nodules

vth pattern
1 patterns: laminated — central
popcorn S

11
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PULMONARY NODULE FOUND ON X-RAY OR CT' 2 35 YRS OF AGE
P ey

COMPARE WITH OLD STUDY NO STUDY AVAILABLE

Characterization —_— : o
ot consdr NODULE
ST J—. or
Do o LB MANAGEMENT
¥
Noactor® | —._Bengn cacifcaionor fa Node, any sizn
4. Nodule size and measurement =
Norstor of algnancy istor of atgnaney Suspact nfocton
i e o s Syears” Inmuccompomasdr v
L Folow CT a 36,12 ard 24 St e,
<4mm >4-6mm >6-8mm >!r'nm o £
v v v , .
o A= W rontonsite O consider Dagrstc
Pt et | |'viaoberonror | | ramera | | S e e ennion PR
"J_‘I(:;“"m';: . 120 PNAB' or VATS® ‘Bronchoscopy or VATS*
10 further follow-up_ change. change I = i
3 2 7 —— Hieson reaoves, No acton

all pulmonary nodules o | i
l ooiorpnosdes | | Ik Cra12 | s ok 0T | | s roomiores
statement from the FI Totuerciowsp | | B 2imanaine | | o gm s
; e e
[
e sano 3

1 oo ;; e

growth conser Diagnost Inerventon PNAB' or VATSY 0 growth, No acion

Characterization Interpretation of low-dose CT

4. Nodule size and measurement

Studies: intero S ement moderate to
substantial

Similar for positive and negative interpretations

D eement —> variation in v ement
Interobserver variability: baseline examinations and
follow-up examinations

Volumetric measurement

How good are radiologists in
detecting and characterizing
pulmonary nodules ?

re susceptible to precision

7 Important facto
2 Nodul

.. There is room for improvement... # Small lesions = higher error
? Spiculated lesior difficult

Nodule growth = 3D process A Attenu

Future: use of 3D measurement methods

. . ? Segmentation problems
-> computer aided detection
-> volumetric determination of lesion size

12
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anned three

15S0T.0PE MAN TO THE RESCUE

during cardiac ¢

ld man

PET + lesion

Pathol

Extrathoracic findings

# Detection of incidental findings outside the lung
2 NLST 7,5% = clinically significant abnormality

# Danish Lung Cancer Screening trial
of patients
were malignant
2 Health bene diagnostic
minati procedures with no health
benefit

7 Difficult interpretation on low-dose CT

13
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National survey of radiologistq

“The use of CT for Screening: A National Survey of
Radiologists’ Activities and Attitudes” — Radiology 2008

minations

t do radiologists think about
lung cancer screening ?

A lot of work is done

Some final thoughts...

A lot of work still needs
to be done

The interpretation of -
pulmonary findings is a Radiation dose and dose

reduction — as low as
reasonably achievable —
is important

complex task

with room for
improvement in both
lesion detection and and should concern

izati radiologist.
characterization. every radiologist

14
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reantiny
OF AWORLD /.
THAT COULD BE.?

Management of the
pulmonary nodule

requires a Thank you for

multidisciplinary approach. ]
your attention
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