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Preclinical phase of disease
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Fig. 1. Natural history of disease. Progression from biologic onset of disease to death is divided into preclinical and clinical phases. Detectable preclinical

phase of disease is period during which screening tests are applied to detect a condition early in its natural history, before onset of symptoms

(Reprinted from [6]).
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Fig. 2. Test outcomes and test accuracy for individuals with and without
disease. Disease + = disease present, Disease — = disease absent, a
= number of true-positive results, » = number of false-positive
results, ¢ = number of false-negative results, and d = number of

true-negative results.

e Akl AR B8] fuge) olEsi,
7] frEo] 1%o]3lo] i vITtEel So|=r) 95%%] 4
PPV=(1x95)/(1x95+5x95)2A] 16.7%7} ¥t} ®
=7 S7vskH 713?1’% 7HAAL e AEIEA 9] A}
7} AEAAA D= R] = 77 FolEt 22 &
L‘w:—% 77t 7H°J°] PPz FREE do] Avk= A
et Uges Solre] 8 slel B A
A ¢FFS ul(false-negative) @] At} 717}3l A}
*éolﬂ—_ﬂ FE-F(false-positive)sl= -3 = oJt]d|
Suo) me) that, dvkdes Solwr)
et weAl Zh Te o A%
oA R bseha AR 5 e Arde 4B
FA= Ao] ok vHlE £2 Solmes FhH<
AAPY 34 A A e 22 v83 ATt =
Aol S e o 2% A &
del A3t dsgho] glok= As ;GEH;Q 02 HF3+= A
| ol AR S Fsdol e Bolehs AS
wreA] belob Btk 24 ke AP A U
T gow 954E A4 HY UF Z2d A= o
(‘interval cancer')o] YA 2 BFE 4 o} w3l A
H‘é@ﬁ]—-— ]—L‘ /\]—a—‘:A ];H_[__,-_O— 7—]71—01-;{7_ 7(]-)}‘_% XE]§]_
< 7L A e Aol ® AL AATE A &
WEolu APgEH #edo] Qlojx= QteT). ofF Athar
sttiets F2k-g-o] Y falgt 29E 2 7 e
A5, AEAALY] §-823S AFAsHAl Eohsl, AR 9%
of o3l ¢to = ZaPst= 97t olef AHETHL & &
ATH101.

[
X,

Lo
o

S
or?, 1)

i
N =
il

:

r1o o tlo Jmoay l:l?i o o
rﬂ k>
QL
1*)
E'I

o

(ol

MEAANE EWHoR Fo] gl A% Aol
WA g WS ATA7)7} Wb Avkel A}

W7kA o] AZke FdE] oAt Ak AP A71E ¥
AR £ S5 k. olF 271EA7RE wolo]~
(lead-time blas)E]-.TL ?}TZHS]. gz Yukzlom Mur)
/\].L—_ Lﬂﬂ] /\4;4-:‘].&_ ol.o_ 74%31_5‘ E“'E §-34'Z—4| 0]7(]1:1
w27 JAshs g AZdE £2o] X o_].vg__;r_ °
. ﬁ%ﬁ*}ﬂ g FAF0| A8 Ak o
Sk eld] AESo] ol A Mo} o= 1
2 9 Al QFoly] gEolt, ol Zo] uholo]
(length bias)2}al gttt oA el ZFehael 79
g7 b &9 o2 A= S HdE

-

jm

o o

==

i Ho [ Rl X X

o
O

JOURNAL OF RADIATION PROTECTION, VOL.38 NO.4 DECEMBER 2013 216



LA < ghe) 2SS CTRGoINS) PP Fissh ARSIl thet

No Screening

Symtoms Death
| | |
| L 1
<%~ SURVIVAL-»
Screening
Positive
Result Death

<¢————— SURVIVAL ——»
1 | |
I | i 1

Lead
- time >

Lead-time bias, Diagram shows that, with screening,
time of diagnosis is advanced by lead time provided
by positive test result, If earlier diagnosis has no
effect on time of death from disease, then survival
with testing is equal to survival without testing plus
lead time(Reprinted from [8]).

Test
Rf’pidly progressive i Length bias, Diagram shows how probability of
disease py i Co - .
, Dx Dx | detection is related to rate of disease progression.
B '_»Dx Dx Length of each arrow represents length of detectable
> Dx preclinical phase, from initial detectability to clinical
diagnosis (Dx). Testing at a single moment detects
Slowly progressive four slowly progressive cases but only two rapidly
disease , Dxi o progressive cases, Cases not detected by test (thin
> Dx Dx arrows) are diagnosed clinically either before or after
> JDx Dx time of testing. Thick arrows indicate detected
| > cases(Reprinted from [8]).
1
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Other cause Diagnosis
: : l— — Overdiagnosis. Screening detects cancer

Screening Death
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| |

(pseudodisease) that would remain subclinical before

death from other cause,

Fig. 3. Illustration of lead-time bias, length bias and overdiagnosis.
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Fig. 4. The basic data collected in an epidemiologic study. Individuals N
may be exposed or not and may be diseased or not (Reprinted from
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Table 1. Randomized Controlled Trials for Lung Cancer Screening with LDCT.

Trial name DANTE[28] NLST[30] NELSON[31] DLCS|[32] ITALUNG|33]

Country Italy USA Nc;;}zrgl;r;:s-*- Denmark Italy
Start 2001 2002 2003 2004 2004
Number of screening 5 3 5 4
Frequency of screening Annual Annual Yearsl, 2, 4 Annual Annual
Total duration 6 5 5 4
Age criteria 60 - 74 55-74 50 -75 50-65 55-59
Pack-year criteria >20 >30 >20 >20 >20
Number of participants 2472 53454 15822 4104 3206
Control group None CXR None None None
Final analysis 2010 2009 2015 2014 2012
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Fig. 5. In the NLST, CT screening has a high false-positive rate. A
false-positive means that a positive results is later found to not
represent lung cancer(Reprinted from [35]).

Table 2. National Lung Screening Trial(NLST) Patient Eligibility Criteria (Reprinted from [36]).

Inclusion criteria

Age 55-74 years

=30 pack-years smoking history

If former smoker, quit= 15 years ago

Exclusion criteria

History of lung cancer

Treatment for or evidence of any other cancer in the past 5 years, except for nonmelanoma skin cancer or carcinoma in situ

Prior lung resection

Signs or symptoms that could be attributable to malignancy (eg, weight loss, hemoptysis)

Acute respiratory infection treated with antibiotics within 12 weeks prior to eligibility assessment

Chest computed tomography examination in the past 18 months
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Table 3. Typical Organ Doses and Estimated Additional Absolute Gender-Averaged Lifetime Cancer Risks Associated with a Paired CT Colonography

Screening Examination of a Healthy 50 year old (Reprinted from[52]).

Organ dose from paired CTC scans*

Additional absolute lifetime cancer risk from paired CTC

(mSv) scans at age 50 years(%)

Colon 13.2 0.042
Bladder 16 0.020
Stomach 14.8 0.022
Kidney 16.1 0.014
Liver 13.8 0.010
Leukaemia 6.6 0.025
Lung 22 0.007

Total 0.14

*Paired CT colonigraphy(CTC) examinations at 65mAs, 120 kVp, 10mm collimation and pitch 1.35.
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Review of the Radiation Risk and Clinical Efficacy Associated with Computed
Tomography Cancer Screening

Hyun Ja Kim

Dept. of Radiologic Technology, Daejeon Health Sciences College

Abstract - Computed tomographic scan as a screening procedures in asymptomatic individuals has seen a steady increase with

the introduction of multiple-raw detector CT scanners. This report provides a brief review of the current controversy

surrounding CT cancer screening, with a focus on the radiation induced cancer risks and clinical efticacy.

1.

A large study of patients at high risk of lung cancer(the National Lung Screening Trial[NLST]) showed that CT screening
reduced cancer deaths by 20%(1.33% in those screened compared with 1.67% in those not screened). The rate of positive
screening tests was 24.2% and 96.4% of the positive screening results in the low-dose CT group were false-positive,
Radiation induced lung cancer risk was estimated the most important in screening population because ERR of radiation
induced lung cancer does not show the decrease with increasing age and synergistic connection between smoking and
radiation risk. Therefore, the radiation risk may be on the same order of magnitude as the benefit observed in the NLST.
Optimal screening strategy remain uncertain, CT lung cancer screening is not yet ready for implementation,

Computed tomographic colonography is as good as colonoscopy for detecting colon cancer and is almost as good as
colonoscopy for detecting advanced adenomas, but significantly less sensitive and specific for smaller lesions and
disadvantageous for subsequent therapeutic optical colonoscopy if polyps are detected. The average effective dose from
CT colonography was estimated 8-10 mSv, which could be a significant dose if administered routinely within the
population over many years. CT colonography should a) achieve at least 90% sensitivity and specificity in the size category
from 6 and 10 mm, b) offer non-cathartic bowl preparation and ¢) be optimized and standardized CT parameters if it is
to be used for mass screening.

There is little evidence that demonstrates, for whole-body scanning, the benefit outweighs the detriment. This test found
large portion of patient(86~90.8%) had at least one abnormal finding, whereas only 2% were estimated to have clinically
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significant disease. Annual scans from ages 45 to 75 years would accrue an estimated lifetime cancer mortality risk of 1.9%,
There is no group within the medical community that recommends whole-body CT.
No good studies indicate the accuracy of screening CT, at this time. The benefit/risk balance for any of the commonly
suggested CT screening techniques has yet to be established. These areas need further research. Therefore wild screening

should be avoided,

Keywords : Computed Tomography, Cancer screening, ERR, low-dose CT (LDCT), CT colonoscopy (CTC), Whole-body CT
(WBCT)
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