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“Class I prescribed equipment” means (d) a particle accelerator that is capable of producing
nuclear energy and has a beam energy of less than 50
MeV for beams of particles with a mass equal to or
clear substance: less than 4 atomic mass units;

(@) an irradiator that uses more than 10” Bq of a nu-
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part of the irradiator and that 1s designed to deliver a || nuclear energy and has a beam energy of no more than
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%%ﬁ%@%ﬁéjﬁ f=f g (Dynamic Range)diE iy EIF( /il A Digital (Wide Latitude) |
.‘_ .................... _’J
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%1%} (Food and Drug Administration > FDA) =¥ _ Relative Exposure
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FDA FJIERUBSHIY[I% 2 » = 2010 & 8 F| 1 [I1F

= =30 Vfﬁfi%“ i“?i%“ (FDA f§i: FFMD 5y DBT Fﬁf’d%“ ftih £ : American
College of Radiology - the State of Arkansas - the State of lowa * the State of
Texas) » ' ffl E'JE?EE%iﬁEJ S5 5 X A RERYASH 12,445 ’F I (i/['ﬁ%\' 25)> = 2011
FTHL b Bt T X %}%%I’%‘sﬁﬁﬁf 79% (H 9,674 fF"[ ’ DDH%V 26) -

7 2 : FFDM 3p{5t 5 B FDAAHERUESE] (ovk[ 35 © S FDA website )

L Y il
Siemens Mammomat Inspiration Pure FFMD
Hologic Selenia Encore FFMD

Sectra MicroDose Mammography L30 FFMD
Hologic Selenia Dimensions Digital Breast Tomosynthesis DBT
Siemens Mammomat Inspiration FFMD

Carestream Directview Computed Radiography CR
Hologic Selenia Dimensions 2D FFMD
Hologic Selenia S FFMD
Siemens Mammomat Novation S FFMD
Hologic Selenia FFMD

Fuji Computed Radiography Mammography Suite CR

GE Senographe Essential FFMD
Siemens Mammomat Novation DR FFMD
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GE Senographe DS FFMD

Lorad/Hologic Selenia FFMD

Lorad Digital Breast Imager FFMD

Fischer Imaging SenoScan FFMD

GE Senographe 2000D FFMD
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qgﬂl 25:2000-2010 & = X IVH "5 X A ERY fé—‘gﬁ’i%ﬂ/ ’F VB AT S ﬁ | @RS
Tfl © ACR website )

[/ 26 % 2004 £ % 2011 & 7 F[ 1 f1ib-» 2 5 FFDM V{57 Bk 8- FFDM
7T 75 XOUEMY BT 79% (PR R ¢ 2011 AAPM Meeting > Eric
Berns, PhD )

16



F TR EE L (Mammography Quality Standards Act » MQSA) %t
i FFDM A IT » AL RO i R P - S
( American College of Radiology » ACR ) =7t ¢~ Sk~ FFMD 3 i) i

Fd > AT 2011 F IR ST o

ACR FFMD (il F1 75 EY o0 SR [V (9 B8 )~ MITA U3 (5 B ) &
ACR {5 (2 1k ) ~ iy M FOT S ERYRY IR R RSV s
E@f@éiﬁ%ﬁ% ( Screen-Film Mammography (SFM ) Phantom - Q%ﬂ 27) =1 Fef ]
i ACR FEMD il F1EDRTREaT i " PSR =000 [l = 775 XA Sl 5.V R i
> [ ACRREEY B] > 204y FEMD 5% ACR RGY i 7 FEMD (il

PRIV ER £ 1 N (ETE FEMD A b i U > 2 3T

HE IV 30 SO A I KT I 4 QT FEMD 4¢ ACR VR

X

ThA > 5~ Fr [EEL A A]  MQSA I3 [fﬁhlﬁkﬂl #”fﬁ*f =55 R E s
i} (Radiologist Section) ~ E&E%%@Fﬁ[}[@ﬁ (Clinical Image Quality Section) ~ H5f
2 #51f] (Radiologic Technologist Section ) ~ &5 12E! ] ( Medical Physicist’s
Section ) ~ ﬁgn@j:ff ~ AR~ eEERPER: (Education ~ Guidance ~ Troubleshooting
Section ) - EJFEJ “ (Glossary ) ~ 22 # ¥ i (References ) B?‘F’[Ejl (Index) > H 8
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£ 34

q&;m? SFM SR - BREL 42 2200 o [T RS B G - bLELY A8AE (6
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17



# 31 ACR FFMD (il i {725 FEMD =PI B Foshi= i

CFIED iﬁﬁbfﬁgﬁ?"\g il (¥R :Yf : 2011 AAPM Meeting - Eric Berns,

PhD )
Test # Test Name Test Element Minimum Performance Criteria
Frequency
Phantom Average | ® Weekly Machine reported AGD
Glandular ® After relevant | must be =3.0 mGy
Dose(AGD) service
Check
Automatic ® \Weekly Machine reported AGD

ACR Phantom

Exposure Control

® After relevant

must be within+0.20

1 Image Quality | Consistency service mGy of Operating
( Acquisition Level(OL)
Workstation) | Artifact ©® \Weekly No clinically significant
Evaluation ® After relevant | artifacts
service
Phantom Scoring | ® Weekly ® Fibers=2.0
® After relevant | ® Masses=3.0
service ® Specks=2.0
Monitor ® \Weekly Monitor(s) must be
Cleanliness ® After relevant | clean
service
Acquisition Test Pattern ©® \Weekly Visual evaluation must
2 | Workstation Evaluation ® After relevant | pass (SMTPE or TG18)
QC service
Manufacturer’s Per Per Manufacturer
Recommended Manufacturer
QC Tests
Monitor ® \Weekly Monitor(s) must be
Cleanliness ® After relevant | clean
service
Test Pattern ® \Weekly Visual evaluation must
Evaluation ® After relevant | pass (SMTPE or TG18)
service
Radiologist | Artifact ® \Weekly No clinically significant
3 Workstation | Evaluation ® After relevant | artifacts
QC service
ACR Phantom ©® \Weekly ® Fibers=2.0
Scoring ® After relevant | ® Masses=3.0
service ® Specks=2.0
Manufacturer’s Per Per Manufacturer
Recommended Manufacturer
QC Tests
4 Laser Printer | Artifact Check ©® \Weekly No clinically significant

QC

@ After relevant

artifacts
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ACR Phantom ® \Weekly ® Fibers=2.0

Scoring ® After relevant | ® Masses=3.0
service ® Specks=2.0

Background ® \Weekly Background OD must

Optical Density
Check

® After relevant
service

be within £0.15 OD of
oL

Contrast Optical | ® Weekly Density difference(DD)

Density Check ® After relevant | must be within 0.05 of
service OL

Dmax Optical ® \Weekly =3.50D

Density Check ® After relevant

service

Viewbox Viewbox Clean ©® \Weekly Document all cleaning
5 | Cleanliness ® After relevant | procedures and
Check service frequencies
i Visual Checklist | ® Monthly Must pass all tests
6 Visual ® After relevant
Checklist .
service
Repeat Analysis Quarterly If the total repeat
changes from
previously determined
rate by more than 2% of
Repeat .
7 Analvsis the total images
y included in the analysis,
the reason(s) for the
change must be
determined
Monitor QC Imaging Chain Quarterly Must pass all tests
8 | ForThe Spot Check
Radiologist
QC Review with | Quarterly QC review signed by
Facility OC Lead_lr_1terpret|ng lead _m_terpretl_n_g
9 Review Physician and physician, facility
Facility Manager manger, and QC
technologist
Compression ® Semi-annuall | Initial power drive max
10 Compression | Force y force between 25 and 45
Force ® After relevant | lbs
service
Manufacturer Per Per Manufacturer
Manufacturer :
Detector Manufacturer Recommendation
11 | Detector o .
o Calibration Recommendatio
Calibration

n
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# 4 ACR FFMD filfil5 f' F?%i FFMD il =PI S PIff s oei7  i
EFIET ~ 4 Us’/”F’»D e il CevR[ 7R © 2011 AAPM Meeting - Eric Berns,

PhD )
Minimum . .
Test # Test Name Test Element Action Limits
Frequency
Avrtifact ® Annually No clinically significant
Evaluation @ After relevant | artifacts

service

Phantom Scoring-

® Annually

® Fibers=2.0

Acquisition ® After relevant | ® Masses=3.0
Workstation service ® Specks=2.0
Exposure ® Annually Total exposure time for
ACR Phantom | Duration ® After relevant | the ACR Phantom must
1 Image Quality service be =2.0 seconds
(Acquisition | Signal-to-Noise ® Annually SNR must be =40
Workstation) | Ratio ® After relevant
Measurement service
Contrast-to-Noise | ® Annually CNRTBD
Ratio Verification | ® After relevant
service
Distance ® Annually 70 mm £ 7.0mm
Measurement ® After relevant
Check service
Ghost Image ® Annuall Ghost Image must be
2 Ghost Ir_nage Evaluationg ® After relyevant within £ O%
Evaluation .
service
Spatial Bar Pa_ttern ® Annually See table in QC Forms
3 . Evolution-Contact | ® After relevant
Resolution .
& Mag Modes service
SNR Thickness ® Annually Must maintain signal
Automatic Tracking(2,4,6 ® After relevant | value to within + 10%
Exposure cm, Large, Mag) service of average
4 | Control Density Control ® Annually Each step should result
System Function(If ® After relevant | in 12% to 15% change
Performance | applicable) service in mAs & mean signal
value
X-ray Field & ® Annually ® X-ray field does not
Detector @ After relevant extend beyond IR by
5 Collimation Alignment service more than 2% of SID
Assessment @ X-ray field extends
all the way to chest
wall
Light Field & ® Annually Light field & X-ray
X-ray Field ® After relevant | field alignment(Length
Alignment service or Width) must not
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exceed 2% of SID

Compression
Paddle Alignment

® Annually

® After relevant

Chest edge of
compression paddle

service must not extend beyond
chest-well edge of IR by
more than 1% of SID
kVp Accuracy and | ® Only upon ® Must be accurate
Reproducibility installation within £ 5% of the

® After relevant

indicated kVp at

service —Lowest clinical
kVp that can be
kVp Accuracy measured by a kVp
6 and test device
Reproducibilit —Most commonly
y used clinical kVp
—Highest available
clinical kVp
® Coefficient of
variation must be
=0.02
Beam HVL ® Annually Must meet upper and
7 Quality(Half- ® After relevant | lower criteria in 1999
Value Layer) service ACR Mammography
Assessment QC Manual.
Average ® Annually AGD delivered during a
Glandular Dose ® After relevant | single cranio-caudal
Measurement service view of an attenuator
simulation the
Average attenuation of a standard
breast must be = 3.0
8 | Glandular
Dose mGy per exposure
Machine ©® Annually Machine reported AGD
Indicated Average | ® After relevant | must be within + 25%
Glandular service of measured AGD
Dose(AGD)
Check
9 | Unit Checklist | Unit Evaluation Annually Must pass all tests
Evaluation of | Evaluation of Annually Tech QC tests pass MP
10 Site’s Site’s QC review and corrective
Technologist action documented
QC Program correctly
MQSA ® Upon Must meet MQSA
MQSA Equipment installation(M | requirements
11 | Equipment Requirements EE)

Requirements

® After relevant

service
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SNR Inter-plate
Consistency

©® Annually
® After relevant
service

® \ariation in mAs
must be within £10
of average

® \ariation in SNR

Computed must be within +
12 Radiography 15% of average
Tests(If Artifact ® Annually All plates-no clinically
applicable) Evaluation on All | ® After relevant | significant artifacts
Cassettes service
CR Reader ® Annually Edges on must appear
Scanner ® After relevant | smooth with no jagged
Performance service edges
Monitor Screen ® Annually Monitor screen must be
Evaluation ® After relevant | free of scratches,
service defects, fingerprints,
dust, or marks that may
impede image
interpretation
Defective Pixel ® Annually Monitor must be free of
Check ® After relevant | ant defective pixels that
service may impede image
interpretation
Test Pattern ® Annually Test pattern visual
Evaluation ® After relevant | evaluation must
service pass(TG18-QC or
SMPTE)
Luminance Check | ® Annually ® Mfr
. ® After relevant Recommendations
Acquisition . . o
13 | Workstation service ® Typl(;ally.Lmln<l.0
QcC cd/m

® Typically:Lmax =45
0 cd/m?
® [um Ration >250

Luminance ® Annually ® < 30% difference
Uniformity ® After relevant from average for
service CRT
Recommendations
® < 10% difference
from average for
LCD
DICOM ® Annually Error rate <+10% of
Gray-Scale ® After relevant | GSDF

Display Function
Check

service

Manufacture’s
Recommended

® Annually
@ After relevant

Per Manufacturer
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QC Tests

service

14

Radiologist
Workstation
QC

Monitor Screen
Evolution

® Annually
® After relevant
service

Screen must be free of
scratches, defects,
fingerprints, dust, or
marks that may impede
image interpretation

Defective Pixel
Check

® Annually
® After relevant
service

Monitors must be free
of any defective pixels
that may impede image
interpretation

Test Pattern

® Annually

Test pattern visual

Evaluation ® After relevant | evaluation must pass
service (TG18-QC)
ACR Phantom ® Annually ® Fibers=2.0

Scoring &
Artifact Check

® After relevant
service

® Masses=3.0

® Specks=2.0

® No clinically
significant artifacts

® Distance measured
must be 70mm
+7.0mm

Clinical Image
Check(Monitor
Comparison)

©® Annually
® After relevant
service

When same clinical

image is on each

monitor:

® Background light
levels must match

® Color tone must
match

® Contrast must appear
the same

Ambient Light

® Annually

® Ambient light should

Conditions ® After relevant be <10 lux
service ® Total darkness is not
recommended
Luminance Check | ® Annually ® Mfr

® After relevant
service

Recommendations

® Typically:Lmin <
1.0cd/m?

® Typically:Lmax =450
cd/m?

® Lum Ration >250

® Right-Left Ration for
Lmin & Lmax <10%
difference

Luminance
Uniformity

® Annually
@ After relevant

® < 30% difference
from average for CRT
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service ® < 10% difference
from average for LCD
Gray-Scale ® Annually Error rate <£10% of

Display Function
(GSDF) Check

® After relevant
service

GSDF

Manufacture’s

® Annually

Per Manufacturer

15

Laser Printer

QC

Recommended ® After relevant
QC Check service
ACR Phantom ® Annually No clinically significant
Acrtifact ® After relevant | artifacts
Evaluation service
ACR Phantom ® Annually ® Fibers=2.0
Scoring ® After relevant | ® Masses=3.0
service ® Specks=2.0
ACR ® Annually ® Background OD
Phantom-Backgro | @ After relevant mustbe > 1.40D
und Optical service ® Background OD
Density Check should be within £
0.30 0of 1.90D
@ Background OD
should be within +
0.15 OD of OL(if
applicable)
ACR ® Annually ® Contrast OD must be

Phantom-Contrast
Optical Density

® After relevant
service

=0.10 OD

@ Contrast OD must be
within 0.05 of OL(if
applicable)

ACR
Phantom-Dmax
Check

® Annually
® After relevant
service

%

3.50D

ACR
Phantom-Printer
Size Check

® Annually
® After relevant
service

® Distance measured
must be
70mm=7.0mm

® Size of printed image
appears to be
correctly sized

® Phantom appears to
be correctly
positioned on the
film

Test Patter Check

® Annually
® After relevant
service

Test pattern must pass
visual evaluation
(TG-18)
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ACR FFMD (i} £ TirE T8 L 55 ACR FFMD (3l » H gt Fif|
L/ LI
1- %T’%‘?fﬁfj ACR ;’Eﬁlﬁﬁﬁﬁ‘ (SFM {5 Hi(l) -
2~ BRI SEM BRIV R i o 0 RV Y i BT T B
3~ [l R e R T XL Y -

4~ %’é'%iﬁvﬁﬁiﬂ#%@?ﬂ ] RTERS SEM B - FFrJ‘H??fEi?'“‘V W 7s’/?EIJ
PRGNSR ] SEM SR AR o PRI SR R £
:"UFF([E r°
5~ Prfifiv U E 5E ) FRMD BRI STl a2 DA Fy CAe D
73 PV{ERAIES (detectors) - i/[l[f;qﬂ 28 o

E‘;ﬂ[ 28 : ACR FFMD i@‘ﬁé‘ o EI A= SFM f@?ﬁ'}ggﬁ » £ 4.1£0.03 ** 55 > kT FFMD
(T S B[R N 24T 24%30 Y55 o [EGHRIR A, BRI ET 18x24 15T Fﬂﬂ@ﬂﬁéﬁﬂ
N f\l*Jr%“:fﬁi@t 5, 31+0.1 ‘7’? ’ ‘F'[“”*" 5 19+0.1 55 0 ') I T =
Hpy o o (e (o) > Sl o A R 77y X%’J%%[’%?a R
TRl : 2011 AAPM Meeting - Eric Berns, PhD )
ACR FFMD [/ SFM [ il Vi » o e o] i) i )
FOTETBE SR » T ARkl iy e o e 5 By > = = Y0 Bl

4‘3‘33'§f§@2’3’2’11[[@[29‘3079%5‘60
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ﬁ?ﬁ‘ 29 : fq‘%‘.'ﬁ‘ ACR FFMD |E§?E‘ VAEHY o 7 Fq«gﬁlﬁ Wax Insert (13.8x7.8 ~
IR SRR G e S LA '/ %ﬂé (6 ) %’ﬁf (6%'?5) M]
J,rFJ,fVa(G Fl)o B— [ AF#2 555 EE SFM |E§?§F?FE' f[ Fﬁ qiiq‘.'% 18%24
NN |E§’§E‘ s Cerl 95 - 2011 AAPM Meeting » Eric Berns, PhD )

ﬁ?ﬁ‘ 30 : ACR FFMD ]’@Jﬁé’;?@@ Wax Insert EFJ?‘IWW\ (Cevf ¥ 1 2011 AAPM
Meeting - Eric Berns, PhD )

#*.5:ACR FFMD 1@%‘[ I 78 (Fibers ) ~ &5~ &gﬁ,“f(Specks)bﬁ PP (Masses )
RT3 (R 2011 AAPM Meeting - Eric Berns, PhD )

Test Object Fiber Diameter ?gf;si [;Lahtf;z)r Mass Thickness
mm mm mm
1 0.89+0.05 0.33+£0.0100 1.00+0.05
2 0.75+0.03 0.28+0.0083 0.75+0.05
3 0.61+0.03 0.23+0.0069 0.50+0.05
4 0.54+0.03 0.20+0.0059 0.38+0.04
5 0.40+0.03 0.17+0.0084 0.25+0.03
6 0.30+0.03 0.14+0.0070 0.20+0.02
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#<6 1 ACRFFMD = SFM [FH" [ VREGE ~ 55{™ RiE R JEIA N Blf A - SFM
I 5384 > 3> 3 IR ACR FFMD TSRS 20 35 2 il gpe ¢
5 ERRYRY (R AR R - i FM | ACR FEMD ISPRZH] FFMD V5 i
RIS I, (SRR 7 2011 AAPM Meeting + Eric Berns, PhD )

Test Fibers (mm) Speck (mm) Mass (mm)
Object SFM FFDM SFM FFDM SFM FFDM
1.56 2.00
Fail 1.12 0.54 1.00 1.00
/ 0.89 0.89 0.40 3C0.75 O C0.75 O
\ 1 C0.75 D] £0.75 > | 032> | 033 0.50 0.50
Pass 0.61 0.28 0.38
0.54 0.54 024 BC 023> | 025 0.25
0.40 0.4 0.20 0.20
0.30 0.16 0.17
0.14
P39t » %7 £% ACR FFMD = SFM {5} > I'| AEC & (336 78 [/ 5]

TR OXOUVERY B AR o AR S T TSRO Y

%<7 ACRFFMD % SFM {[Bf - I'] AEC /it P47 T [T 57 X A
WELFHN (EPR[95 1 2011 AAPM Meeting > Eric Berns, PhD )

Fuji CR .
Lorad — Mo Lorad - W Fischer
18 x 24 cm
Mode Auto-Filter Auto-Filter AA Auto-Technique
Phantom FFDM SFM FFDM SFM FFDM SFM FFDM SFM
Compression
Thickness (cm) 5.2 5.2 Fird 3.2 4.0 4.0 3.74 4,03
Target/Filter Mo/Mo Mo/Mo W/Rh W/Rh Mo/Mo Mo/Mo W/Al Wwyal
kvp 29 29 28 28 27 27 31 27
mAS 66.4 65.4 92.5 97.6 90 89 177 mA 158 mA
Machine
Reported Dose 1.64 1.61 1.03 1.08 b b 0.954 1.211
(mGy)
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ACR FFMD i@’ﬁﬁ' VIBSES

1- ﬁ&_ IEEAC S FIE - D
2~ W ﬂﬂ B B R LT SFM (B ] -
3- [Eﬁ:fvrﬁ AN u**[ﬁl (BY (7 Br== 155y [’ﬁﬁ‘ﬂﬁk IREY (G ) o

4~ R (ESFETBRI Rk B ) e
5~ DBT &k’ | -

= s %ﬁ%ﬁﬁﬁﬁﬁl%ﬁﬂ/ blﬁ“F'F‘]‘Tu—F[EE

f}]%zg;@iléﬁﬁ}j‘%%%ﬁﬁ Eisz 1 (National Council on Radiation Protection
and Measurements > NCRP ) %% 2009 F I 45FY 5T 160 %ﬁ%f[£? » BN 5T
%@E?%‘f‘ﬁ*ﬂﬂﬁ?ﬁ#f  EUEIVRIE TR SRR B FIE IR R
}”ﬁ ( Computed Tomography » I'| ™ {4 CT ) ﬁ%g‘[ » TS 2010 F 6 £ K 2011 F 5
FISBOE (The New York Times ) #8f » 8 5  1 S I TR A
FP i) CPoiR PR al IFU?WFJ S PSR CONRT 31) - PRI
TR T S YRR «H S E g o

Q%ﬂ 31: a\[ﬁ&[ﬂ'“4ﬁfﬁ§§§]§€"— (¥R YR - The New York Times Website )
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ﬁ“‘?‘%%%ﬂf%*Lﬁﬁ%’ﬁem/ﬁ’rﬂm%\ié‘j 23 BFT [P (Report of AAPM
Task Group 23 of the Diagnostic Imaging Council CT Committee » fij# AAPM
TG-23) %7 2008 = {45 5T 96 iFﬁ’yf[ (AAPM Report N0.96 ) » 4% #« P it ipi
R AR Etuigfl COMIE 32) ~ &5 P IH %ret &1 5% (Computed
Tomography Dose Index » CTDI ) » j[}?ﬁ%gﬂﬁ%ﬁgﬁﬂgfﬁ@ ( Volume CTDI -

CTDIvol) [ CT . %/ﬁﬁ“‘ﬂ el g o

qaﬁ' 32 : AAPM 37 96 & ’f’,
(2008)%ﬁﬁ§w§%‘€%ﬁhe
Measurement, Reporting, and

Management of Radiation Dose in
CT |

CTDIvol 35 KL i 3R CT Y TR BIZIFORTE! ([ 33)  SRyTy~#P
STROR N B0 CT AR » AT R LIRS — SRVl - TR UGt FTE
(Effective Dose » E) > 1“5 CTDIvol “Lafe FEBRFHR - o5 LRI g
7 (Dose-Length Product - DLP » =% 1) i » F| [MERHHIN 5 5l » o & k
(O 8> 2% 2) « K RIS = AR IE TN > 55~ Pl SR b =
PR CTRIEN S (16 255 ) %5 MRl ™ =) CTRIEHIBHRG (32 2257 - [l 34)
T FTE i E PO (U PO AR ~ VAP S0 PO A B - E el
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)
C> CTDI,, = % CTDI, +=-CTDI,

crop_ CTDI,
vl Pitch

16 cm or 32 cm diameter

[fil 33 © CTDIvol 55 kﬁﬁﬁ'j‘ﬁﬁﬁ IR CT RY (I » WA S | P B 2o £

DLP (mGy-cm) =CTDIvol (mGy ) xscan length (cm) (1)

81k i (VPR TVF © AAPM 27 96 PR, )

Region of Body k(mSvmGy'enr?)

0 year old 1 year old 5 year old 10 year old Adult
Head and neck 0.013 0.0085 0.0057 0.0042 0.0031
Head 0.011 0.0067 0.0040 0.0032 0.0021
Neck 0.017 0.012 0.011 0.0079 0.0059
Chest 0.03¢ 0.026 0.018 0.013 0.014
Abdomen =& pelvis 0.048 0.030 0.020 0.015 0.015
Trunk 0.044 0.028 0.019 0.014 0.015

Normalized effective dose per dose-length product (DLP) for adults (standard
physique) and pediatric patients of various ages over various body regions.
Conversion factor for adult head and neck and pediatric patients assume use of the
head CT dose phantom(16cm). all other conversion factors assume use of the
32cm diameter CT body phantom.

E (mSv) =k (mSvmGy'ecm™) x DLP (mGy-cm) (74 2)
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[ 34 : CTDIVOl hLs ! i Fwﬁw TSR FETIR CT R
TR EPVIEHI Y - JA LS # (Gy) - BTG Jﬁwﬁwppﬁﬁ CT ]
BV (i 16 253 ) == Vﬁﬂ CTHIE S (i 32 2255) » PRl CT
B SPELRURARYE L 5 © ks b I I - Sl CT IR F IR RLSUR:
NIRRT IR RS e Sy CT RIEN B CIRUY TR
http:/fwww.capintec.com )1 [ift% 10 = 53 I S/ ([ 75 PTW)

=7

—

S 162002  IFs 1 R R BRI R Y

_—”ll

Fres ~ B CBRET  BBEPRIT - BT Elfl"e‘}'frﬁ * R RS~
R~ BREFVIERE Y G R 2R ﬁmaﬁﬁ[{@”?*ﬁ%plﬁﬁ’m FLM;’T*E

ISERS R 55 N RIS 5 B Gl R BAI IR (CTDIvOl) el i
(Reference Level ) »f&3(ili (Pass/Fail Criteria) » J[1% 9 -
#*. 9 : ACR a:fr?im I %ﬁg,gﬁgﬂﬁ‘ﬁm eV & (CTDIvol )
Examination Pass/Fail Criteria Reference Levels
CTDlIvol (mGy) CTDIvol(mGy)
Adult Head 80 75
Adult Abdomen 30 25
Pediatric Abdomen(5 years old) 25 20

B BT B £H CTDIvol 75 DLP g CT @*ﬁjﬂéﬁ»ﬂﬂ[ H3 fi
FIZHP] PP S (AR o5 - (R 1 CTDIvol 7% DLP
RLARARE ISR (16 2250 FY 32 2250 ) [ HERh A S e - R -
B S R R R [ LT E T R CTDIvol 5 DLP 3
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IR EROBEIGE ] 0T B SR SRR o * B
ffll ‘f_ﬁ»ﬂj—ﬁﬁ@ﬁ [ CTDIvol f% DLP “f 2. 55l - SRS 4 22! Eﬁ%’%ﬁ 37 204
B (4% (Report of AAPM Task Group 204 » i AAPM TG-204 ) 124 fills FipicH
HI==m B E"I’F‘A"' (' International Commission on Radiation Units and Measurements >
ICRU) * [dE B2 EY (g = Z;EF 1 (Image Gently campaign of the Alliance for
Radiation Safety in Pediatric imaging ) #2011 = H [ﬂ [AS 5T 204 iFﬁyf[ (AAPM
Report N0.204 > ][ 35) - f[JFl PRI T PO ISR e S R AR (O
36)> ST T[> (9F % (Lateral ) 7% (AP~ Frt [ (LAT+AP)
oA Ceffective diameter) P R HE VA N A il (Y1

10-11)-

A 35+ AAPM 5% 204 B
oo = REELT Size-Specific
Dose Estimates(SSDE) in
Pediatric and Adult Body
CT Examinations |
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[ 36 : AAPM 57 204 SR R 4 R SEERREIT R > TR AL
i e N e ﬁféﬁ\ [fil T SRR EIE (WA~B) > P12
AL I LR 2 (1 C - D)

# 10 : i CT Erfi87 . CTDIvol K504 5 £ CT MBI (32 7250) i -
R TN AT

This table provides conversion factors based on the use of the 32 cm diameter
PMMA phantom for CTDIvol. Table 1A shows the conversion factor as a function
of the sum of the lateral and AP dimensions. Table 1B shows conversion factors as
a function of the lateral dimension, and Table 1C is for the AP dimension. Table
1D provides conversion factors as_a function of effective diameter. It is essential
that these data be used when the CTDIvol reported is known to be based on the 32
cm diameter body dosimetry phantom.
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# 11 i CT ZrRH8 7 CTDIvol S5 5085 7 TP CTWIEN I8 (16 2257 i -
AT S L TP

This table provides conversion factors based on the use of the 16 cm diameter
PMMA phantom for CTDIvol. Table 2A shows the conversion factor as a function
of the sum of the lateral and AP dimensions. Table 2B shows conversion factors as
a function of the lateral dimension, and Table 2C is for the AP dimension. Table
2D provides conversion factors as a function of effective diameter. It is essential
that these data be used when the CTDIvol reported is known to be based on the 16
cm diameter body dosimetry phantom.

YO (A 5 10 ~ 11 P 238 s
B pIEOE SR ‘U?I’lﬁ AES CT kg - BET 4ol %’Fﬁl‘?ﬁ,r}?ﬁﬁ B
L5 lﬁfﬁéﬂﬁl ’ FKJ?[’TFJ;'/ ﬁ%jﬂﬁ? ( Dose report) Y[ o
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Dose report

CTDlvol Phantom
mey)  (om) >

54 Body 32

#*. 10 (Table 1A)
eI A

AP+Lat = 9.9+12.3 =22.2cm % K=" 3, 2.50

PIF= 5.4mGy x 2.50 = 13 mGy SSDE

Dose report
CTDlIvol Phantom

- mey)  m)

—
#*. 11 (Table 1A)

10.8 Head 16

AP+Lat =9.9+12.3=22.2cm i [-{H= £} 1.24
fNIF=10.8mGy x 1.24 = 13 mGy SSDE

P 2 T80 AR & S PIESp r is s o l%ﬁﬁ A& B e
U IR AR (%Ifﬁ A 32 oTTED F%WFJ B:16 *oifEH)
FEETHT sy CTDIvol = 1 ﬁ[[ﬁ (%ﬁﬁ A 54mGy > %ﬁﬁ B :10.8mGy) > =%
N T"J’Ef’bl%ffﬁ ﬁxﬁﬁ‘ﬂ_ﬁ R LIEFPRTED > (HRESERE VAL N HTE
R A BBl oty SE FORE UG - [ AAPM ) 204 B BT
IR BER | B R %F' %%'EH/DQ%\' 37 BV ISR TN VR R o A
ﬁ]ﬁ[pu CTHRIEI LI o pIE- RS BLEE) (The Image Gently Campaign ) <&}
FFpIE P CT Fp AT RN (SpTTHTR (mAs) FUEBTR MY (a3 - TR

pdEipy CTHRTE (YLFfFE5)
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The CTDIvol value reported on the scanner for the [32 or 16] PMMA
phantom was used with correction factors obtained from AAPM Report
204. The correction factor for this patient was based on the patient’s
[AP, LAT, AP+LAT or effective dimension] This method is thought to
produce dose estimates with accuracy to within 20%. For this patient,
the size corrected (SSDE) estimate for this CT scan is maGy.

[ﬁ‘ 37

P X BEESPYIRS 61 5% F 0 = R R iR

e

SIS R SO VR 2 R T SRS PR
’ﬁ'#ﬂ“'}* Eijﬂﬁh%ﬁ:s‘:ﬁ NG Fﬁﬂfi@*ﬁ?ﬁﬁ DS o TR P”ﬁ%%%ﬁtﬁ?
C e S i g R %@'Fﬁ%ﬁi‘ﬂﬂ%’F’?WE}ﬂF’}@ETMO
P =% (Radiation Therapy Committee Task Group #40 > 5 AAPM TG-40) %%
1994F T AAPM 5‘5465—”}%’%@?, ( AAPM Report N0.46 ) » %‘;[Eﬁljﬁﬂﬁ aiiEdliine) f?&j%%
lnﬁé“ EWE’UD«E%E«HF‘@ i Wfﬁ\'?ﬁﬁ‘%ﬁ? A B o E T
LIS ) S TR RIER 2B fh TP [ sk T 3RS - AAPMET46
PRES RTINS (A 114287 5 (Radiation
Therapy Committee Task Group #142 » T#IAAPM TG-142) #2009+ 58 4 AAPM
SY1A25F45 F  CAAPM Report No.142) » 7 {EH [ a8yl B g > =T g
IS Y [ ( Asymmetric jaws ) |~ T IR /RO 1R P | A2
( Dynamic/virtual/universal wedge ) -~ 23 FYER B (Multileaf Collimators -
MLC) , ~ "7 5f3Y {4 7% ( Radiographic imaging ), » FP\—"PB?%@’ ( Respiratory
gating ), 57| * iy REEFTE TR > ST E VR e R R
T PR ATIE = T Jﬁﬁ'ifwﬁqﬁdf,@ﬁrw ( Stereotactic Radiosurgery » SRS/

Stereotactic body radiation therapy » SBRT) ; ~ r@ﬁ{@ F%}zt’ﬁ’vﬁ}ﬁ&@ﬁﬁ (Intensity
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Modulated Radiation Therapy » IMRT) | » 'ﬂ =P B FL” e il ST A
|B7J

3 R

PO (T SRSISBRT W IMRT ) » {557

0y

AR 5] IH[J ERYIiE o

3 12: S A AAPM 5746 B2 AAPM 37 142 BEIE IS s T 9
U iR R F'\g:r?i;‘ il = ke

EF [fﬁ#l i ISk A AAPNI\Q‘I?:port AAPM Report No.142
“if HE

Dosimetry non-IMRT | IMRT | SRS/SBRT
Xray output constancy 2% 2%
(Gl Ak ) 3%
Electron output constancy 3% 3%
(P e ) & PEl- )| G P - )
Mechanical
Laser localization - - omm L5mm 1mm
(Lt )
Distance indicator(ODI@
is0) 2mm 2mm 2mm 2mm 2mm
(G )
Collimator éize indicator - - 2mm 2mm 1mm
Safety
(Di;c%g;gggg))eam off) *jJH“ fsi | Functional Functional
A‘udiovisual monitor(s) e Tl : .
e Byl ﬁ'] Functional Functional
Door closing safety - - Functional
Stereotactic .
. - - NA NA | Functional
interlocks(lockout)
Radiation area monitor )
(if used) - - Functional
Beam-on indicator - - Functional

[k 12 F 1)t AAPM 5 142 B 2 5 [ RCETE T #8ET s Bpi s
[ER b 2 PRLCRED > TRy

1- %W‘[‘ikﬁﬂﬁ
PrigTE % "ﬁ ARYEElE (collimator size indicator) » % F‘\ju e R 2 2
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o, ﬁ‘ﬂﬁm SRS/SBRT V% Fk,fﬁ%;’;ﬁl I E 1B

s E I
P @F‘Ffﬁﬁf 1 = 1% (door closing safety ) ~ B IS EAH# ( radiation area
monitor ) ¢ [[1477 # (beam-on indicator) » J& LR LA > F BT
SRS/SBRT 415> [I[[H Al sl (Stereotactic interlocks ) 1= rlf (¥

& P 3315[] s [k 14)

A 13 B BOEY - AAPM 3 46 S AAPM 5T 142 SR, I 8.
A B A el a0 L

AAPM Report

B E]FLRI TG Ik A ES R AN
LW CRER No.46 I E] il AAPM Report No.142
Fif ! K if ! KT
Dosimetry Dosimetry non-IMRT | IMRT ‘SRS/SBRT
X-ray output constanc X-ray output
o Y ow 2% Y outp
(G EIE?IHZWJE'I) constancy
Electron output
Electron output 0
constancy 2% 2% constancy 2%
ﬁi?[ HED)
Backup monitor 904 Backup monitor
constancy ’ chamber constancy
X-ray central axis
dosimetry 5 E’!‘ |
Bt Rl = I' N
arameter(PDD, TAR o
P ( ) FEL 2% -
constancy B
O IR L
T VR RS2 R
’szg " N
Electron central axis o EE?{/
dosiimetry parameter F177.2 2mm at
2R if[ . Electron beam
constancy(PDD) T therapeuic energy constancy 2%/2mm
~ JARVS
( ,ijf[[uiﬁdi YF‘ e depth
T VR RS2 R 7{ .
X-ray beam flatness | ALY .
y J H ﬁf Photon beam profile
constancy [N EANG 2% constanc 1%
CREE D) - ’
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Electron beam flatness
constancy
(= g )

AL
NG

3%

Electron beam
profile constancy

1%

X-ray and electron
symmetry
(L~ L)

THEF 153

Y=

3%

Typical dose rate
output constancy

2%(@
IMRT
dose rate)

NA

2%(@
stereo dose
rate, MU)

Safety

Safety

Emergency off switches

L

Functional

(B E)
Wedgé, electron cone
interlocks
(Rt ~ o disgse

HAERED

L

Functional

Mechanical Checks

Mechanical Checks

Light/radiation field

conincidence [ HS T B | 2mm or 1% on | |Light/radiation field 2 mm or 1% on a side
(K ﬁﬁgﬁ%?@,ﬁﬁﬂﬁﬁlﬂ n S a side coincidence ’
1)
Light/radiation field
coincidence 1 mm or 1% on a side
(asymmetric)
Distance check
device for lasers
. 1mm
compared with front
pointer
Localizing lasers +2 mm ‘ +1 mm | +1 mm
Gantry/collimator
Gantry/collimator angle | gt =t -] y .
indi N angle indicators(@
nicators i 1 deg cardinal 1.0°
(Bflys o e B |1 gt . '
£ e angles)(digital
fro s ‘ only)
J iti
Jaw symmetry T 2mm i:(:\ilcztzzlrslon 2 mm
Y GRS £ _
(i REPET) * (symmetric)
Jaw position
Field size indicators KT R omm indicitors L mm
J j?: :] HH NS
(EF{E[ #F’[ i * (asymmetric)
2mm
or 2% change | |Wedge placement
Wedge position - ( ’ g gep 2mm

in transmission
factor)

accuracy
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Compensator

- 1 mm
placement accuracy
Tray position - 2mm Accessory trays
(i.e., port film 2mm
Applicator position - 2mm graticle tray)
T
Cross-hair centering _J - ﬁ - . . .
(] e sl o mry | 2K [Ef | 2mm diameter | |Cross-hair centering 1 mm
AR I 7 il
Treatment couch Treatment couch
L - 2mm/1deg L 2mm/1° | 2 mm/1° |1 mm/0.5°
position indicators position indicators
Latching of wedge, . Latching of wedges, .
. - Functional . Functional
blocking tray blocking tray
Field light intensity - Functional -

Respiratory gating

non-IMRT ‘ IMRT ‘ SRS/SBRT

Beam output

2%
constancy
Phase, amplitude .
Functional
beam control
In-room respiratory .
_— Functional
monitoring system
Gating interlock Functional

s 13 'l

FETE S

1 ‘/??Jﬁ%ﬁﬂﬁ}

(1)~ AAPM 5 142 B ] T oA = i - i e

( X-ray beam quality ) S = 55 1) F] ST

(2)~

LR

=

) ;}fiuy[ﬁ\ :

S BT IMRT ~ SRS/SBRT U 6 yisfu 8y

El N4

(3)~ — 4 I/E[ﬂg,\uﬁggﬁn & A T SEAVETEL S

B

i1 > AAPM 5T 142 BEHSF 55 £LhBLETIE 11 L ~ st

g

K (LA 14)

» SR SRR

( Typical dose rate output constancy ) » & FL” e (RS 2% o

il Frlﬂi’\&‘-;

PE (gantry ) Hlﬁﬂrﬁ%{?ﬂ;ﬁﬁq %@Z“ W4 (flattening filter > Z/D[ﬁ[

38-a); [T IMRT ey
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Ela R o P R GRS AU EIDRTIL S ah e il e
H (flattening filter free » FFF) st ili sty - 5 258 2005
AT E] IMRT V35 PR s Cpsgu s (R 55 ) (beam profile )
T A Vs - A S RSV SRR (PR
38-b) > Hrl'] AAPM 37 142 %’ﬁ%ﬁféﬁ?‘%’%'/ﬁi'ﬁﬂﬁﬁ eSS E3

( X-ray/Electron beam profile constancy ) lﬁ}[ R 1 55 Ay 3k

f“u R (i gl P (G ST R, Vs o et 3

oI ATRTAIRE iﬁ’«%fﬁﬁ%lﬁl P BOREETR"| ) > AT R f“

%EIJF“’A%E 1% %] -

(b) X-ray beam without
flattenina filter

(@) X-ray beam with
flattening filter

QEM38 S F e YR kSR B ) i ( Beam profile of X-ray beam with

flattening filter ) o =5 kAT SV 53Tk 8L BT 12 B8
FIRES A o3 1 A o YRR (Dmax) s JAIED (Dmin) 172
EEAV o P (2 I %=[(Dmax-Dmin)/(Dmax +Dmin)]x100% ) ; ¥f
*ﬂlfkn’r’ﬁﬂ“ 15»]@?5. ﬂ**‘#@‘%@ﬂf;ﬁ[ B 5T A RS
T ARES FlBG SRR > 00 1PV EUR R i R D1 D2
b PyRiELY %Eﬁ?%wgﬁ’ Eﬁﬁ‘ﬂﬁl 153 - 87 [4=( (D1-D2)/ D1
FYD2 ) x10096 © (b)-= FF ph HET Yk oA=&l 53 i) (Beam profile of X-ray
beam without flattening fllter)
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(7*3)

where: TP and BP, are off-axis ratios at Test and Baseline Points, respectively,

at off axis Point L
_ N is the number of off-axis points
_ TPL= (MP/MP¢) where M represents the measured value, and C is the

central axis measurement.
_ Similarly, the baseline points are represented by BP, = (MBP./MBP¢)

2~ %’%‘Iﬁkﬁﬁﬁ}
?Wﬁjlgu%%ﬁﬁﬁ% ~ BIRCAN F%%%ﬁ#' ﬂ?l';'/ P2 RS o RN R
Fﬁ%ﬁﬂﬁ’%ﬂ/ TS FL‘ by I R > B D RSP E}ﬁﬁ DR
(beam-on) . JEU%?@L%%F{J%;% o bR F%af#; léré]%%fgh‘v-ﬂi'bﬁﬂﬁ ,

b SO+ B B - By R R -

3~ B IEH)
(1)~ BpyE & 378 VIR - flp s & %EE‘%"?%EEH PRES bV~
(Light/radiation field coincidence) FL¥E[f %‘g%ﬁﬁff'ﬁjﬁff{‘ﬁﬁﬂ ]
T B ARSI R~ 0 AAPM 2 142 B P
FEAT O o A 0 B S R A I RL Y ST -
(Light/radiation field coincidence (asymmetric))» &%l {=— i%EﬁEE?‘J/
U T Y 1R 5 19 © DURLAAPM 3 46 B BRI T
i (filed size indicator) FL¥E BRIV F - R T HI2AT 2
Z2-f > T AAPM 57 142 %%Bf, > PIDR RS [S?,T AT ]’%ﬁf’l"fﬁ'l’?ﬁ

-8y (ZEEPETTEE) (Jaw position indicators(asymmetric) ) » 2252 &
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RS LEK o
(2)~ S abeib gt 2 ngaﬁgm—fﬁ L;;ijﬁﬁuf?oﬁiﬂf?lMRT

ol rasciids - ﬁguﬁf@%ﬂﬁﬂlsé%’wgayﬁ?

RN R S

(3)~ A F a8 1o ﬂ‘fFl' (Cross-hair centering) V5 ffi - fl1 2 = (&
FTE» Lo

(AP S T B R D5 1 T [ 4 2 24 i ™ SRS/SBRT

PtV s TR AR - K 0.5 R AT 1 Ef o

» B PR ESHE (Respiratory gating ) b 4% 5 f@"{lﬁ'rﬁ%ﬂ/%? * LR

RS

%14 : I&[ﬁfﬂ‘ﬂylﬁ\ﬁtﬂ AAPM 37 46 Bk AAPM 37 142 5FF$]§ /E[nﬁupﬁg’g
TR T R AR (L

B FF,F,H&J TG i A AAPNI\gzgport B Fﬁ#,[{éi AAPM Report No.142
iE! K iE! A
Dosimetry | Dosimetry non-IMRT ‘ IIMRT ‘ SRS/SBRT
X-ray/electron output X-ray/electron
calibration constancy "] 4157V = 2% output +1%(absolute)
(K=" ?ﬁﬁi'ﬁﬁiwjﬁ%) calibration(TG-51)
Field size dependence S_pot check of field
of X-ray output o size dependent 2% for field size <4x4 cm?,
THFI Y- 2% output factors for x )

cor.'n?t‘ancyﬂ _ ray(two or more 1% =44 cm
(K PR Fss)

Output factors for
Output factor constancy electron
for electron applicators | [ A5 Fi157 1 =~ 2% applicators(spot +2% from baseline
(gﬁd SRS check of one

applicator/energy )
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Central axis parameter
constancy (PDD, TAR)

baseline

(%i‘ﬁﬁii’ﬁ}j‘ﬁq i TR0 = 2% -
I 155 VR =
e 2 5 )
: S P T X-ray beam
;;gﬁ;};gﬁ = f@j: H - quality(PDDy or +1% from baseline
R 3 TMR? 1)
] — %:l[‘rii/}_F]
T i [/b\qﬁglﬁ?iﬁ 53V R ) Electron beam 1 mm
L VRIE R R quality(Rso)
- &
Transmission factor
constancy for all - 5 206
treatment accessories
(F A )
Wedge transmission Physical wedge
factor constancy THF 1Y 2% transmission factor +2%
(B 87545 ) constancy
Monitor chamber X-ray monitor unit £204 25 +5%(2-4M |£5%(2-4M
linearity PRIV 1% linearity(output MU_ U), 2% =|U), £2%
(PPNt 1 564%) constancy) 5 MU =5MU
Electron monitor
unit
- N 2% =5 MU
linearity(output
constancy)
X-ray output constancy X-ray output .
vs gantry angle - 2% constancy vs 1% from baseline
gantry angle
Electron output Electron output
constancy vs gantry - 2% constancy vs 1% from baseline
angle gantry angle
Off-axis factor Electron and X-ray
constancy vs gantry - 2% off-axis factor 1% from baseline
angle constancy vs
gantry angle
X-ray output
- constancy vs dose +2% from baseline
rate
off-axis factor ) 2% )
constancy
'JJJ‘?EL‘L%@I 1 X-ray flatness
S g P - change from 1%
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Electron flatness

e wﬂr)

. R ELYEEI
ﬁF:“_Tq I J ?i/ :ﬁ i - change from 1%
e baseline
X-ray -~ electron
SO E&%’;ﬁﬁﬁ[iﬁ THRF13V = - symmetry change +1%
from baseline
Monitor units
set vs
delivered:1.0
MU or
. 2%(whichever
SRS arc rotation .
is greater)
- mode(range: NA NA
Gantry arc set
0.5-10 MU/deg )
S
delivered:1.0°
or
2%(whichever
is greater )
Arc
Arc mode - Mfrs. specs. | |mode(expected 1% from baseline
MU, degrees)
TBI/TSET mode Functional
PDD or TMR and 1%(TBI) or 1 mm PDD
OAF constancy shift(TSET) from baseline
- TBI/TSET output .
. . 2% from baseline
calibration
TBI/TSET .
. 2% from baseline
accessories
Safety Interlocks Safety Interlocks
Follow
Follow manufacturers . .
- Functional manufacturer’s test Functional
test procedures
procedures
B I Ve :
TV ~ Ty G A6 Electron applicator .
i ks b jel _ PP Functional
et | | interlocks
G S A PR
P lg_ﬁél 2 i ~ -

Mechanical Checks

Mechanical Checks

Collimator rotation
isocenter

(e g bt
,L,\)

A R

F [l

2 mm diameter

Collimator rotation
isocenter

+1 mm from baseline
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Gantry rotation

isocenter 'J*iff‘ﬁl @R 2 mm diameter Gantry rotation +1 mm from baseline
(Bfe RS A g1 K (BT R isocenter

/L,\)

Couch rotation

isocenter 'JJJ_/:\EI R Couch rotation

(it Bl
,L\)

F [0

2 mm diameter

isocenter

+1 mm from baseline

Coincidence of
collimator, gantry,
couch axes with
isocenter

2 mm diameter

Coincidence of
radiation and
mechanical isocenter

2 mm diameter

Coincidence of
radiation and
mechanical
isocenter

+2 mm +2 mm
from from
baseline | baseline

e 1 ST

ff] 1

A
F [

T IRt 1

P
F e

Table top sag - 2mm Table top sag +2 mm from baseline
- Table angle 1°
Table travel
Vertical travel of table maximum range
(fited = oA i | p S| 2mm and 2 mm
; if) movement in all
- directions
R T R ﬁg,
) e -
j A PES =R P ES 1% 1 )
TT AN
’ ,Tf" ::l} B A==
BV B i?:’@ s
! : s Y4 -
?Fj A U] A b
'J*ij‘?@l RO
3—@ s [ ﬂ" -
i Bl ¥ S [E0
Eﬁg;fﬁ:‘ FEI ,in/\: 5‘47{: -
Y A AR N -
Stereotactic
- accessories, NA NA Functional
lockouts, etc.
Respiratory gating
Beam ener
qy 206

constancy

Temporal accuracy

100 ms of expected
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+1 mm
from
baseline




gate on

Calibration of
surrogate for
respiratory
phase/amplitude

100 ms of expected

Interlock testing Functional

FIie 14 07111 AAPM 51T 142 BAEER 57 46 BRE o 0% i pLepiE

PHRIRI MR E S o
1~ RIS

(1)~ TR JL', leﬂf ( X-ray/electron output calibration ) » &l ¥&
’ﬁ"é‘[‘gk*lfniﬂ\%jg U A 20( S £3 1% » 2R A | AAPM TG-51 #5,

(AAPM Report No.67) [EIFET 11k -

(2)~ Hh~ Eﬁﬁﬁi[ﬂi’%%ig‘l‘gﬁ ( Field size dependence of X-ray output
constancy ) ~ Fuﬁ “EEp S R (Output factor constancy for electron
applicators ) VAt » HRLHIEN 2[RRI ERES = oS =
Al - AAPM 57 46 Wﬁﬁ% ’ %Tlﬁﬁﬁﬂ*‘\ T B STRHER N STAR
NI SRR VR [ T ] 5 2% (EF AAPM B 1425 4
F,ﬁ%v‘ﬁ PRER PN RS S 7 s ?Wl?ﬂ et HLT%W‘ F"u ke
fi (}lr}‘%ﬁlﬁ\ %&ﬁ} 4x4 cm? R > R TR 2% ’gl PREEE 4x4 cm?

EJJ‘ P E TR 1%) -

(3)~ %Jlﬁﬁ';ﬁﬁ\'H"L\HRE“J'J‘@F'}@’??%@ AR SRR > o) TR E
( Percentage depth dose - PDD ) Al sk~ / V«Hﬁq Fﬁ}@ﬁr ( beam
quality ) ﬂ?}aﬁ%"‘ > 5} 142 ?’ﬁ@ B R A Fﬁiip’?‘f?ﬁ@,ﬂ
f e R A =T 0T ERARTEDRT 10 25T (PDDyo) L EL
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LS S AT 19 ;SR S0%MIEI

(=0 HREE PR A LB

(4)~ #3F =" (Transmission factor constancy for all treatment accessories ) »

R [~ - ST 142 B VS

(5) ~ S BB E. (Monitor chamber linearity ) 1 0% ff -
= RS TRE AT S 5 BRI CHUD P o RS R
e[ 4 2% 3 IMRT % SRS/SBRT $#5THi) ™ » R 2 = 4 Bl o

(HU)EIJFWJW » H SR T 5% o

(6)~ k= / jﬂjﬁ,ﬁ THE 55 .ﬁj[&?_ﬁhg\{lﬁg ﬁ&*,EJFIE o gk I Agh [
( Electron /X-ray output constancy and off-axis factor constancy vs

gantry angle ) » R fififl1 2% ERE RLVE fifi 5 1 1917 [P -

(7))~ Fripph =" SN AR i & SedsA@ U A (™ (X-ray output constancy vs

dose rate ) » I T fifl RS LY s il 2060 [ [ o

(8)~ B &l "‘FJ (beam profile) » 57 46 SETEHE] [ SpfIEl 55 r”ﬁﬁl@&
é‘j]ﬁ&#ﬂ?ﬂe (off-axis factor constancy ) » =7 142 FEF[RLE Bk ik
BB (Y0 30x30em?) » 1) 31 ~ S U= ’?’d%{'[ﬁ@]ﬁi

53y R ELYE R 290 ) -

()~ Pt ehi= = Wwﬁif[@ (total body irradiation » TBI) f5 = y?%}%%ﬂ
Eﬁﬁuﬁﬂﬁt (total skin electron therapy » TSET) /s> Jht & i $h~

_ f’ﬂflfjﬁ[?ﬁﬁﬂ”%@ s ﬁﬂl[l @"“‘J 7]i"|3_:§~/ bt[ﬁ[ﬁ]’d ﬁl ;._, TF{
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2~ BRI
(1)~ “ﬁ:&ﬁl %/ﬁi@%%/if}i’ﬁt%ﬁ%ﬁ&ijﬁ@ﬂ I~ ( Collimator/Gantry/Couch rotation
isocenter ) FL” Gl PIURURE S 2 T [ [ifr::fﬁ

gL B A 1 Tf
(2)- EE}TE@Hl’“?%ﬁﬁiﬁiﬁfll“d/* #=[% ( Coincidence of radiation and
mechanical isocenter) gwu:ﬂ?i'@t (o pVRURE PR 2 2 [ e
ELE Ils‘fﬁ‘fiﬁlﬁ:[:gr el s 2 B s z/pE £ SRS/SBRT i >

R R T L e LR
(3)~ I A i 4+ (table top sag) 112 22°F lifﬁtﬂfﬁﬂgﬁ[@f Bl 2 B
PIT'Y s FRngio 28 R i (table angle) » # FL” SEE il 1
Ity e

3~ 4 fl [ Pkfﬁﬂi ( Respiratory gating ) /4% £ wpﬁlrﬁgj UEZEIR (F 2 A

RS

AAPM 27 142 ﬁ%@“j ﬂ [FiF= 57 46 5% L}H[ﬁﬁ?pﬁ"@[ AR FRY T ERRRY
AR OB (Dynamicivirtual/universal wedge )~ %3 S
o DR 7% (Radiographic imaging ), VRl i) * i EF iR fiE!

R ke 15 = 17 -
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#*. 15 Elﬁfﬁﬁ@/@?j}%gm/iﬁ'f'prjﬁ%ﬁiﬁg ( Dynamic/virtual/universal wedge ) ¥+ &)
SRS RS g %= 0= Y1 A TN Fﬁﬁlﬂéifﬁﬁ [R5 : AAPM Report No.142 )

Fo16 0 L/ OB (%55 - AR TR IMRT A sl ) 45 i
B AT VIR R R sl - ghpL AAPM TG-50
#71 (AAPM Report No.72) (v 1 : AAPM Report No.142)

50



%17 - E’VEHE%@%%%EJF? KV & MV X A5 (i 4 ‘ijﬁﬂj} (N 55 Bl e T
7 SRS/SBRT $ il {IAsLiuay ) » Ffl I & 1~ & F = i s
#H= U Fﬁ#,[’ﬁif’EJE ' ’El?ﬁfﬁﬂlﬁ;’/%&“ﬁ’ﬁ%ﬂ AAPM TG-58( AAPM Report No.75)
* TG-104( AAPM Report No.104 )ﬂéf’[ (R V5 : AAPM Report No.142 )
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BERAHBVREFLOSE - R LR HERAES, - S
W TR B RS SRS rﬁ—ﬁ T
ER TS ARV RSP PR fY S S AR R

PR R A 0 VB O [ i T R R P w0 T N

+ G L

. *’Jpﬁ*éﬁﬁ}ff%&? &&Fﬁ R b A %“F 1 (Canadian Nuclear Safety
Commission > CNSC) %~ RD/GD-120 HIFIEJF:?WEH?&}L?F'V’E‘EEl@éﬁﬁﬁéb;:“ jf’F’[ ] »
(ISP Fﬁ[hl'ﬁi]%ffﬁj SHE D A E BRSSP Elﬁ%ﬁ»‘ﬁ (The
American Association of Physicists in Medicine - AAPM) 37 46 5 + CAPCA
( Canadian Association of Provincial Cancer Agencies) Fri 4} IJFF# Lupin=s ;rF[
1o PR RV R G I L ST L P B AAPM 3 CAPCA
ﬁﬁﬁﬁﬁéﬁ‘%ﬁl%?ﬁlﬁiﬂ AR PR > A FL” ROk I BT
i =Y ?‘9?1% Fy P 157 = e ’”JD[ES“F'(’JPFI#II'%\'l'"‘:fﬁ’ﬂfﬁ'ﬂzf'%f?ﬁ?ﬁgﬁ
FREERVII > EE S o A5 1 6 f}Iﬁ]”EwF‘ RN ‘/%ITF giidlind
Frs %Tj'F'EJF?jJ‘? r@%%”ﬁ?ﬁ?%ﬁp@?@%@i{? 10 YRS [Eﬁ'ﬂliﬁéﬁgﬁ’lfﬁf?ﬁ}ﬁﬁ
>’§tl%ffﬁj % ﬁ%ﬁ“ﬁfﬁﬁ][gﬁ /}T?"ﬁ*ﬂ?%ﬁ TR Igfﬁﬁfﬁf& it
PR KA IR AR - ARt =5 B TRk R R R R - (HR
PR 2 BT [0 91 - i P P DA P 0025 B T
R [ ER AR

« Z g 5y X A (Full-Field Digital Mammography » FFMD)

RIS R - (B0 SR IR L 2 X T8 X LR
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SR B (3 EG  % 2011 # 7 F] - FFMD = fﬁ 7R X K Y 5 9% -
[FS B 237 XV B B ] F Sl 89.5% > [ 18 ~ [ 39 (=
100 = 9 £ )o TR TR S B9 YR ¥ 1 % (Mammography Quality Standard
Act > MQSA ) St 5 X A B (IR P BT 3 RO = P!

e TR E J'|J'_[':4 Y (B HE RS B Y 55 5\%@’%’* ( American College of
Radiology * ACR) g =t 5~ %J%%&FF (W E f}lﬁj)ﬁ" 2011 = ’Iﬁﬁgﬁiﬂiﬂ[[ﬁxﬁu
A SIS MQSA A S = E (Rl o H HIEI’UQ%#;EE t 1~ #2#] ACR FFMD
A 2 st T ISR TR - 1% 3~ % ACR B
mﬁﬁﬂ524wszﬁ@%wj%?%ME’mmﬁﬁﬁm%%%%ﬁ
HJ = A gt ppﬁllﬁﬁ‘%« ACR [P A fUg it = 575 X %’%?4%pﬁﬁifﬁifilﬂ
EPFEEGEIF P (S LR 0T XY J/FFF BV (B AT 50 = 5 R -

18 1 F5l 97 F = 100 & 9 F| SRR goth 5 XOUERY R EY

97 = 08 99 = 100 # 9 %]
AL L o U R 1 e e I 0 G o G (e ]
fe = 94 58.4% 72 36.9% 45 19.2% 28 10.5%
Byt = 67 41.6% 123 63.1% 189 80.8% 239 89.5%
Wy | 161 195 234 267

250

200

150 7

[

100 — B =
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97 93 99:F 1007 9|
139 1 Z[ 97 &£ % 100 & 9 £| [kt Wit 05 YD I
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P FRER 2 5 PG F TS N R HRIET FrgtR OB S -
FHERLFERETEH ) (Computed Tomography » CT) Ay » [N]fy 58§ &2
FUR TR IR R RGP - SRR T 2002 Rillas SRR
%E’”Fﬁ[ﬂﬁ”p‘pl%\ s S ?9@5"“”5??‘3%‘??@5"[ Jﬁ‘ﬁ%iﬁ?ﬁgf%t > B
It CT i llﬁxﬁ‘ﬁfﬂ‘&rﬁ PRI CT = po il RUFTE T = BRI [ R

IR - S e B R R R 1 R e
IR Y PR LR R R R AT 2001 T R 29 [ R
Ep %E%%*F?”ﬁtﬁ?éﬁﬁ HET R %ITF b= o B LR EpVEL - ST
A i E R s PR ~ =5~ i p I BRI R e B AR (Volume
Computed Tomography Dose Index » CTDIvol ) V& - f‘[p SRl R
PR HErRE SIPORIE > 0 e FR RO S VIR HIPRIED - B1Fe FﬁHUF'WTEJ ~
B 'ﬁﬁf’fﬁl RIS SN = TR }“’%ETE‘T [FIFSBEES = A5 IFEL E T
HVEFIFEE - AAPM 27 204 %F[HIT&HE@ SSDE ( Size-Specific Dose
Estimates)’%j\ﬁ‘:@[}%i@f AAPM 2796 § ~,F [Tk [Elﬁl[‘ﬁ* | FIERR
([E = (SRR ERT VR RSP =R e L CT ?ITFJE'%EJ
EFPCF G 4~5 2255 ) VR > s CTDI ;'/‘?EHEWJ?“F?
SEARIEIEE (Y (S I AAPM 2T 111 B, (2010 # ) AL
[V 57 200 ’5"%?%5 [ JHEL R B T 20 R B R Y l@?ﬁ%ﬁ??ﬂﬁl FIERP SRS
i FEVESCT (ify e (AR 2 L DRI ff b i B | CTDIvol 5 g &

HEF IR ETEE

SORNIS: S S8 T e Tl SRR g
MEFFIETS RIS AERAAPM 51V 46 BERF, <& (HIBR Aot 4 £
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IR S8 M B T [ IR - S P E R R
]~ PRI S BT A BL %8 9 B ~ RO/ L5 7
PR KV~ MV XU R 7037 IRTI - I ATg 10 e

B < F R R

(=) % ‘F‘“’Hf:” 99 & » HHEF T 2R FVEE Fﬁ#{l’ﬁ‘i?ﬁ@%%\'@fﬁ[ » SRR
i F%‘Et’ﬁ’v%«j‘?&uﬁﬂi‘z (Intensity Modulated Radiation Therapy * IMRT )
FLASTRRE > SRR R TR R LR T JORA 2
RATERRRE RN S P10 IMRT s fspiughfik Tﬂi%(’r‘ gy
FARR BRI ER PRI D o IMRT 3 575 25 [ B 7 T
fel - o jﬁfﬁ%%ﬁﬁ#@%«ﬂﬁ@ﬁi‘:ﬂﬁ S VR o bR REDE T 2R
TR R AT RN =

(=)~ ,19[55;14\;(4@ 3= 4 E‘}Z_[/El;?ﬁiﬂ[[ﬁﬁﬁfj X ARy gk 2 EH kVIMV
RY RV = AGEY = AR 0S8 SR O I SGERIAE o A
IERERE » i XN B Rl (R S R - e s
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