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Preface'to'the'Japanese'translation'of'AAPM'TG5142'Report'
!
In!2007!the!Radiation!Therapy!Committee!of!the!American!Association!of!Physicists!in!Medicine!
improved!the!formulation!and!initiation!of!a!task!group!on!the!quality!assurance!of!medical!accelerators,!
later!known!as!TGD142.!!The!charges!of!this!task!group!were!to!update,!as!needed,!recommendations!
from!Table!II!of!the!AAPM!TGD40!Report!on!quality!assurance,!and!in!addition!recommendations!for!
asymmetric!jaws,!multiDcollimation!and!Dynamic/Virtual!Wedges.!!The!composition!of!the!task!group!
membership!included:!!Eric!Klein,!as!the!chair;!Chihray!Liu;!Chris!Serago;!Joseph!Hanley;!Lijun!Ma;!Bijan!
Arjomandy;!Sean!Dresser;!Francisco!Aguirre;!John!Bayouth;!FangDFang!Yin;!William!Simon,!with!
consultants!from!Elekta,!and!Varian.!!This!composition!was!important,!as!all!accelerator!manufacturers!
users!were!included,!along!with!both!academic!and!community!hospital!physicists.!!The!task!group!had!a!
deadline!of!2009!to!complete!the!report,!which!was!met!and!subsequent!publication!was!September,!
2009!in!the!Journal!of!Medical!Physics.!
!
The!task!group!(TG)!for!quality!assurance!of!medical!accelerators!was!constituted!by!the!American!
Association!of!Physicists!in!Medicine’s!Science!Council,!under!the!direction!of!the!Radiation!Therapy!
Committee!and!the!Quality!Assurance!and!Outcome!Improvement!Subcommittee.!!The!task!group!(TG!
#142)!had!two!main!charges.!!First!to!update,!as!needed,!recommendation!of!Table!II!of!the!AAPM!TGD
40!Report!on!Quality!Assurance,!and!second,!to!add!recommendations!for!Asymmetric!Jaws,!Multileaf!
Collimation!(MLC),!and!Dynamic/Virtual!Wedges.!!The!TG!accomplished!the!update!to!TGD40,!specifying!
new!test!and!tolerances,!and!has!added!recommendations!for!not!only!the!new!ancillary!delivery!
technologies,!but!also!for!imaging!devices!that!are!part!of!the!linear!accelerator.!!The!imaging!devices!
include!xDray!imaging,!photon!portal!imaging,!and!coneDbeam!CT.!!The!TG!report!was!designed!to!
account!for!the!types!of!treatments!delivered!with!the!particular!machine.!!For!example,!machines!that!
are!used!for!radiosurgery!treatments,!or!intensity!modulated!radiotherapy!(IMRT)!require!different!tests!
and/or!tolerances.!!There!are!specific!recommendations!for!MLC!quality!assurance!for!machines!
performing!IMRT.!!The!report!also!gives!recommendations!as!to!action!levels!for!the!physicists!to!
implement!particular!actions,!whether!they!are!inspection,!scheduled!action,!or!immediate!and!
correction!action.!!The!report!is!geared!to!be!flexible!for!the!physicist!to!customize!the!QA!program!
depending!on!clinical!utility.!!There!are!specific!tables!according!to!daily,!monthly,!and!annual!reviews,!
along!with!unique!tables!for!wedge!systems,!MLC,!and!image!checks.!!The!report!also!gives!specific!
recommendations!regarding!setup!of!a!QA!program!by!the!physicist!in!regards!to!building!a!QA!team,!
establishing!procedures,!training!of!personnel,!documentation,!and!endDtoDend!system!checks.!!The!
tabulated!items!of!this!report!have!been!considerably!expanded!as!compared!with!the!original!TG!40!
report!and!the!recommended!tolerances!accommodate!differences!in!the!intended!use!of!the!machine!
functionality!(nonDIMRT,!IMRT,!and!Stereotactic!Delivery).!
!
The!task!group,!and!effectively!the!AAPM,!promotes!implementation!of!the!Task!Group!142!
recommendations.!!The!Radiological!Physics!Center,!which!was!responsible!for!the!beam!parameters!
and!delivery!systems!that!are!used!to!treat!patients!on!clinical!trials,!quickly!adopted!TG!142!as!the!
standard!for!quality!assurance!for!radiation!oncology!facilities!participating!in!clinical!trials.!!As!
accelerator!technology!including!imaging!has!accelerated!over!recent!years!the!need!to!modernize!
quality!assurance!programs!is!vital.!!This!along!with!the!fact!that!many!of!the!radiation!therapy!accidents!
that!have!occurred!could!have!been!avoided!with!a!programmatic,!robust!quality!assurance!program!
such!as!outlined!TG!142.!!It!is!therefore,!strongly!encouraged!that!all!societies!internationally!adopt!
programs!similar!to!TG!142.!!Though!the!workload!seems!excessive,!the!task!group!report!does!point!out!
that!physicists,!who!should!be!the!charge!person!for!the!technical!quality!assurance!program!of!the!



radiation!oncology!department,!has!the!leeway!to!decide!on!the!frequency!of!such!testing!depending!on!
the!prioritization!of!the!most!important!aspects!of!the!program!where!a!patient!is!going!to!be!harmed!
the!most,!along!with!the!dependability!of!the!particular!aspect!of!the!accelerator.!
!
Thank!you,!

!
!
!
!
!
!
!

Eric!E.!Klein,!Ph.D.!!
Professor!of!Medical!Physics!
Department!of!Radiation!Oncology!
Washington!University!School!of!Medicine!in!St.!Louis,!USA!
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úȸȮí˰ʩʆ2ĝ˘Äˁ̯Quality Assurance; QA̰1*�,2eaWX��z̯TG̰3̲ƽŚʀȊȸŅ

Ğµ?ĝ˘Äˁ�ʙŴɵǫƼġŝŅĞµ̯ Quality Assurance and Outcome Improvement Subcommittee 2̰ɤȫ�

1D American Association of Physicists in Medicine̯AAPM̰2ŉʤŗ˒µ̯Science Council̰2��s�1

A),Ƿƚ�E&̴�2eaWX��z̯TG-142̰13 2 *2ļ�0Ɓë�ˌ"BE,�D̴1 *ȿ3ƍʮ

1Ǝ�, QA1̋ D AAPM TG-402ʧ II2õėHǕǆ D�.̲2*ȿ3̘Řɓ0 jawȟŚ̂ʿʎȏ1̲Ļß

ë[���e̯MLC̰?fMn�hW/s�g�� NOh`1̋ DõėHˬí D�.-D̴�2ea

WX��z-3̲ǆ��˃̪?ʾœÈHǌʼ D�.- TG-40HǕǆ�̲ǆ��¯š2ȟŚơʤ'�-30

�̲ɀʀí˰ʩʆ2�˾-DƹÐʩʆ1*�,2õė>¯�í�&̴$2ƹÐʩʆ13  ̲ XʀȲÐ̲��

e�ȲÐ̲[��v�� CT �ĕ:ED̴�2eaWX��z���l3̲ȣŎ2ʩʆ1ACŏǈ�EDȊ

ȸ2ɖ̥�.1ˊǌ�E,�D̴¾�4̲Ŏ¸ƞʤȼȟŚ? IMRT 1½Ȯ�EDʩʆ13ȳ0)&˃̪?ʾ

œÈ�ʮȈ�ED I̴MRTHʣ�ʩʆ1Ř�,3 MLC2 QA1*�,Úºȼ0õėHɌ�&̴�2���l

3țǴ Ŏ̲ǜ˃̪ ɿ̲Ɛ0Ǐǿʣô1Ř� ú̲ŉȢȫĸ�˻à0ʣôH˙� &=2¬Ö�|�̯ action level̰

1̋ Dõė>��D̴�2���l3̲ʙŴȩĵ-2ŏȮƑ1Ǝ�, QA z�X��HúŉȢȫĸ�Sa

e�Mb�? �A�1ǖ�E,�D̴ȃǊ̯daily̰̲ Ǚ�.̯monthly̰̲ Ű�.̯annual̰1Ř D QA ̜

ȿ.$2ʾœÈ�$E%Eʧʼ�E̲�B1NOh`_aj�̲MLC̲ȲÐ1Ř�,$E%Eȣ÷�&ʧ�

D̴:&�2���l3̲QAg��2Ƿɧ̲QAƞ̝2ɉɜ̲ªĞ2l��o�X̲Ǆǖ¼ƚ̲ɝǟ˲ɵ

_aj�˃̪̯end-to-end system check̰HǷɧ D�.1̋� DúŉȢȫĸ� QAz�X��2ȘÍH 

D&=2Úºȼ0õė.�,��BE,�D̴�2���l1Ɍ�E&ʧ3̲TG-40 .Ȅˣ�,ļŮ1ƨŻ

�E̲$2õė�EDʾœÈ3̲$2ʩʆ-ŏǈ DȟŚơʤ̯non-IMRT̲IMRT̲Ŏ¸ȼȟŚ̰1ACȳ

0)&È.0D̴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                                        
ʿʎȏ1 r�xv��ȟŚ̂Hĕ<̴ 
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I ����ªINTRODUCTION«  

 

I.A. ��ªPurpose«  

 

1994 Ű1ȹʣ�E& AAPM TG-4013úȸȮɀʀí˰ʩʆ2 QA 1*�,2õė-C̲ų�½Ȯ̲Ąȟ

�E,�D̴TG-40 �ȹʣ�E,�BŲ*�2ǆ��ơʤ�ȹ˸�̲«Ǌ�$2ơʤ3Ǌŭ2ʙŴ1��,

�ʜȼ1æȮ�E,�D̴$EB2ơʤ2�13Ļßë[���e̯MLC̰̲ ̘Řɓ0 jawȟŚ̲̂fMn�

hWNOh`�A5s�g��NOh`̲̗ ņ��e�ȲÐʩʆ̯ EPID �̰D [̴��v�� CT̯ CBCT̰

? kV ȲÐ̲ĚĖĒǜ2A�0ȲÐˇŜʩʆ3̲1994 ŰŽǐ38.I/½Ȯ�E,�0�)&̴$E1í�

TG-40 3̲Ŏ¸ƞʤȼȟŚ̯SRS̰?ºű˾Ŏ¸ƽŚʀȊȸ̯SBRT̰̲ ×˞ȟŚ̯TBḬ̲ żŶĹˍƽŚʀȊ

ȸ̯IMRT̰0/1*�,3ʍƙ�,�0�)&̴:&̲ǿɉ�?ɫŶ1*�,2ɀʀí˰ʩʆ2ĝ˘3��

ǂŰ-Ĕ��̲$2ɵǫ SRS̲SBRT̲IMRT0/2Ȋȸ>ċʓ.0),�&̴ 

� Ǡ���l2ȿȼ3̲èÞ2ǆ��ơʤ̯MLC̲ǆ��NOh`_aj�̲̘Řɓ0 jaw ȟŚ̲̂ȲÐ_

aj�̲ĚĖĒǜ_aj�̰? SRS̲SBRT̲TBI? IMRT0/2ȟŚȍHĕ=D�.-̲úȸȮɀʀí˰ʩ

ʆ2 QA2&=2 TG-402õėHʫ��.-D̴Ǡ���l2¼ƚ�̲˲ɻȼ1T�l�Hĥˠ�"0�

B MLC Hô� IMRT 2ȟŚơʤʿʎȏ22Ɉə�̉ń�E&4�C-D&=̲�EB2ơʤ1Ř D QA

3Ǡ���l1ĕ:E,�0�̴ 

� ��,+%&@C6�U]��I�
�J�	���� u`
��������U]�¬�{�h 

X��Vg��cªQMP«�¬¡R��¢���������q�b�J������$!1>!B��

�Yx��x��F}�
��nH������¬��U] w�
�J�������� 

 

 

I.B. �yªBackground«  

�  

� TG-40 2ȫƏ3̲Ɠʎ1ȟŚ�EDʀ̃�ƣ�ƫɌʀ̃2�5%±Û-0�E40B0�.��̲ 

International Commission on Radiation Units and Measurements̯ICRṴ22õė1ı+�̴ʀ̃HƓʎºÛ2ǹ

ȼºɘ1ȟŚ D13Ļ�2ajhz�C �̲2õėH˸ƚ D&=1Đajhz-2ɫŶ3 5%Hȗ&�

,�0�E40B0�̴ 

ɀʀí˰ʩʆ2 QA z�X��2ȿȼ3̲í˰ģ2ȣƑ�ĉÖE˃̪?[�h_�o�Xǐ1Ĉƈ�&ı

ȘÈ�Bʡ��˵ʕ�,�0��.HÄˁ D�.-D 3 ĉ̴ÖE˃̪?[�h_�o�X2Ǉȍ?Ǥ³�

ʼ˫�E&ȹʣȢ3��*�C̲ˋʎ3$EBHĄʍ1�E&�̷The International Electrotechnical 

Commission ̯IEC̰4,5̲American Association of Medical Physicists in Medicine ̯AAPM̰3,6,7̲American College 

of Medical Physics ̯ACMP̰8̴�EB2ıȘÈ2Ļ�3Ȋȸʩʆ2ȣƑHɌ�̲D�3̲ȊȸʩʆH�k

�÷ D&=1ȊȸʹȲʩʆ1Öì�ED&=̲$2È3̲$2Ȋȸʩʆ-Ȋȸ D 7,2Ɠʎ2Ȋȸʹ

Ȳ1ɀƱƀ̛Hą9 �.10D̴ıȘÈ�BĺED�.3̲ɵǫ.�,�˻à0Ȋȸ.0D̴Ļ�2āĦ

1ACǼǳ2t���e3ıȘÈ�BĺEDċʓƑ�D̴Ǽǳȼˉô¼̲Ǽǳȼƾ̲̓Ȣȫȼ¤ƾ̲:&

3ǷƚǼģ2�Úđ1ACǼǳ2Ƒʓ1£ǜ�0�Ĺ÷�˙�C�D̴�0ǷƚǼģ2ĈǗ�̯ŜȎɤ̲Ê

Ĕ̗Ɋɇ0/̰1A),>̲ãǜ2t���e-2Ǽǳ2ô¼�BĹ÷ DċʓƑ�D̴�B1̲ǷƚǼ

                                                        
ʿʎȏ2̷T�l�ĥˠįżŶĹˍƽŚʀȊȸ̯VMAT̰2�.Hƫ ̴  
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ģ2ɴǐî÷1A),Ɔ�1Ĺ÷ DċʓƑ>D̴�EB2�Úđ2te��3̲Ŏǜȼ0 QA z�X�

�Hɉɜ D̒1ʍƙ�E0�E40B0�̴ 

� Ļ�2ÞȡȢ-˫7BE,�DA�0̲QA˃̪2ŏǈǇȍ 9-35Hʼ˫ D�.3̲Ǡ���l2ȿǹ-3

0� :̴&ɐ&(3ȩĬ2úȸȬĶ1��,aehx62ʮȈ�Ļ�0),�D�.�B̲˃ ̪3 ɨ̲ÿ-̲

˰�̲$�,ʅC˪�ʣ��.�-�D�.�ƍʮ-D.ˆˑ�,�D̴TG-40 2ȹʣ±ǥ̲TG-40 2ʧ

1ȋ)&˃̪�óȧȼ1ŏǈ-�DA�1ʽʹ�E&Ļ�2 QA i���D̴TG-40 1��,̲˃̪Ǉȍ

3̲ʾœ�|�̯tolerance level̰?¬Ö�|�̯action level̰AC>ŝ��Ĺ÷HǴÞ-�DA�0Ǉȍ1 

7�-D.˫7BE,�D̴P�tªreproducibility«2Ŏʊ3 II.C2cW_��1��,˫7D̴ 

TG-40 1Ɍ�,�DA�1̲ɀʀí˰ʩʆ2&=2 QA z�X��3̲g��.�,2ĈCɳ;1AD.

�F�̘ŭ1ļ��̲$�,Ǹ�0eaWHŏʣ D˕´3̲�ʜȼ1úŉȢȫĸ̲ʀ̃ʹȖĸ̲ƽŚʀȊ

ȸơŬ̲í˰ģ2P�`oK-ßƦ�ED̴���0�B̲ƛ�3̲ɀʀí˰ʩʆ2 QA z�X��1Ř 

D×º2˕´��ª2Çª̲ 0G(˖ǱˆŎHĉ�&úŉȢȫĸ̯QMP̰1ˌ�ED7�-D.ż�õ

ė D̴ 

QA 1ı+�ɀʀí˰ģ2ıɋ3 TG-40 2ʧ II 1ʼˤ�E,�D̴TG-40 �ȹʣ�E,±ǥ̲ɀʀí˰ʩ

ʆ3Ȣȫȼ0Ƿ˱1̋�,4�C-30�̲Ȋȸʩʆ.�,2Ɓë1��,>Ĺ÷�,�&̴̘Řɓ0 jaw

ȟŚ̂ f̲Mn�hW/ȢȫNOh` M̲LC�ˬí�E,�& �̴B1�IMRT Ȳ̲ÐˇŜƽŚʀȊȸ̯ IGRT̰

1AC̲ǿɉ0ʀ̃HȟŚ D&=1ɀʀí˰ʩʆ1ʮȈ�EDɫŶ�̬�0)&̴ŏǈ DȟŚǇȍ1ı

+�,̲$2ʩʆ1˻�& QAz�X��HȉŎ Dƍʮ�D̴¾�4̲SRS/SBRT̲TBI:&3 IMRT-

½Ȯ�EDʩʆ1��,3̲$E%Eȳ0)&˃̪�ƚ�E�D�3ʾœÈ�ʮȈ�ED̴Ċ�Ǽģ-3

IMRT? SRTHʣ�&=1Ǖǆ̯MLC? portal vision̰ D�.>D'F�̴$2A�0ĵđ̲ʮȈ�E

D˃̪2ʩʆ2Sj\��ĹǕ�ED�.10D̴ʫÑxL�eHȮ�& IMRT 3̲IMRT Hʣ��.�-

�0�Ǽģ-> IMRT 2ŏǈHċʓ1 D>2-D̴�&�),̲IMRT Hŏǈ Dʩʆ1˻Ȯ�EDŲ

»ŉȼ�A5ʀ̃ȼ˃̪2Ļ�3 ʫ̲ÑxL�eHȮ�& IMRTHŏǈ Dʩʆ1>˻Ȯ�ED7�-C̲

:&Ļ�2ĵđ��S�1A),ȣǚ2>2-D̴ 

� �2���l-3̲�oKhW1Ʒˤ�E&ȲÐĈƈʩʆ?̲�oKhWô¼�ŔƱ1̋� DĚĖĒǜ

Åď1*�,>õėH��,�D̴�2�.3̲ȲÐ?Ēǜ2Ō×Ƒ̲Ǽǳȼ̲ƺ¼ȼ0ȣƑ�í˰ģ1ɵ

5*�,�D&=ƍʮ-)&̴ 

�

�

�

�

�

�

�

�

�

�

�

�
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II� V��T ���_�K�ªQUALITY ASSURANCE OF MEDICAL ACCELERATORS«  

 

II.A. |�ªGeneral«  

�  

� Ǡ���l2õė3 6̲*2ʧ1:.=BED ǘ̴ã2 3*2ʧ I ̯ ȃǊ̸ daily̰̲ʧ II ̯ Ǚ�.̸ monthly̰̲

ʧ III ̯Ű�.̸annual̰3̲ıǠȼ13 TG-40 2ʧ II 1Ĉ),°GD>2-D̴���̲ǌB�1˃̪

2ɦħ̲̜ȿǂ3 TG-401Ȅ7,ķí�&̴Đʧ3̲Ç�2Ǽģ1��,ȟŚ�EDȊȸ2Ƒ˘1ı+�&

Úºȼ0õėHɌ�,�D̴$2ʧ3̲IMRT Hŏǈ�0�ʩʆ̯non-IMRT̰>��3Ŏ¸ȊȸHŏǈ�0

�ʩʆ̯nonstereotactic̰̲ IMRTʩʆ̲IMRT / Ŏ¸Ȋȸʩʆ1ß�BED̴ʩʆ2ʽʹ1ȣƑ�D&=�

ʩʆ��S�1ı+�&ǌɉ0õė>D̴Đʧ1��Dõė3̲TG-402ʧ II-½GED QASj\�

HæȮ D̴$2Sj\�3̲ʀ̃ɤȫ̲Ų»ŉȼɤȫ̲Ō×ɤȫ-C̲ǆ��Sj\�.�,ĚĖĒǜ

Hˬí�&̴̘ Řɓ0 jawȟŚ̂ T̲BI?×˞Ƚʗ̗ņʀȊȸ ̯TSET 2̰˃̪3ʧ II ʧ̲ III2�1ĕ=D̴

fMn�hW̵s�g��̵�os�]�NOh`̯ʧ IV̰̲ MLC̯ʧ V̰̲ ȲÐ̯ʧ VḬ1̋ D�*2

ʧ�ˬí¼ƚ�E&̴TG-40 -3ĈCƟ),�0��EB2¯šʩʆ3 Sec.II.D 1��,˒ˎ�ED̴˃̪

�.2̢Ŷ3$E%E2ʧ�1âʼ�E,�C̲$EB2ȫˎȼǰƧ3 Sec.II.C 1��,˒ˎ�ED̴�2

eaWX��z ̯TG̰3̲�2ʧ1ʼˤ�E,�D×,2˃̪�̲̬ĝ˘-Ō×0ƽŚʀȊȸ2&=1ʩ

ʆH˻à0ȤƘ1 D�.HÄˁ D&=1́ʮ-D.ʍ�D̴¾�4̲ȢȫNOh`2¸ʆɫŶ1̋�

,̲ʧ II-3ȃǙ 2 mm±Û2ɫŶHƦÄ DA�1ʼˤ�,�D 2̴ mmH˚�DĹ¸3̲ʙŴȼ1̋˲�

&ȑ�1��, 2 %2P��Hź�˙� -F�̴ 

v��z�xJM�2�ĹƑ̯consistent of beam profilḛ3̲ƽŚʀȊȸ1��,ǿɉ-ÜȩƑ2DȟŚ

2&=13́ʮ0�.-D̴v��2ĭ�Ƒ̯beam uniformity̰3̲TG-40 2ʧ II 1��,3ůĮŶ�Ĺ

Ƒ̯ flatness constancy̰̲*:CůĮŶ Ř̲ɓƑ2�ĹƑ1Ř Dʾœ�|�-ʧ�E,�& �̴ĹƑ̯ constancy̰

3ȣ1ůĮŶ.̋˲�,�D̴���̲ŘɓƑ2ʾœÈ3ɹŘÈ.�,>̲:&3ũ1Ř DĎ2Ȅ̲Ď1

Ř Dũ2Ȅ.�)& reflection reference ʿʎȏ3.�,>ʶ̀-�D̴$�-�ŘɓƑ1*�,3ɹŘÈ2ʾœ

ɦħÛ-3D� ɞ̲ď�Ĺ÷ DA�0˷ê0Ĺ÷HǴÞ D&=1�B0Dʶ̀�ƍʮ-D.ʍ�D̴

¾�4̲ȟŚ̂2ũĎǇĔ1��,̘ŘɓƑ�̱3 %�B̳3 %1Ĺ÷�&ǐ̲TG-402ʧ II-3ʾœÈÛ-

D�v��2Ĺ÷3 6 %.0D̴�2�.Hʍƙ�,̲Ǚ�.̯monthly̰?Ű�.̯annual̰2ʾœÈH

Ƽʸ�̲TG-40 2ƖĨ>ɼƪ�EDA�1�&̴:&̲$2ʾœÈ3x�hlo�XxL�eH½Ȯ�0�

Ȋȸv��>ʍƙ�E,�D̴ 

� ƛ�2Ƽʸ�&ʾœÈ2ʧ1��,̲Ǚ�.̯monthly̰2ʾœÈ3̲v��žȤ2�ĹƑ1*�,ȣ÷�

&>2-C̲ıȘ2ˡĺʀ̃Âǂ ̯OAFs̰3v��[�h_�o�Xƅ̲:&3Ű�.̯annual̰2 QA

- OAFs HǕǆ�&ĵđɀ(1 QA i��HȮ�,ȖŎ�ED̴ɺɻ�,ʣGED QA -ȖŎ�&È3$2

ıȘ̯baselinḛ2 OAFs.Ȅˣ�ED̴ȟŚ̂�ƌ˾2ȖŎ¸ʆ̯¾�4ȟŚ̂]Mb̯FS̰2 80%̟İÛ

2ʭǂǇĔ2ˡĺĤț̰-2ȖŎÈ2ɹŘÈ2ůĭ3ʧ II2ʾœÈÛ1ĕ:ED7�-D̴�E3±�2

A�1ʧȩ-�D̴ 

 

                                                        
ʿʎȏ3 ̷v���ƌˡ1Řɓ0ũĎ2ț-2˂Á̴ 

1
N
⋅

TPL − BPL
BPL

⋅100% ≤ tolerance%
L=1

N

∑
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�2Ź-̲TPL̲BPL3$E%E̲´Ɩ2ˡĺț L 1��D˃̪ǐ�A5ıȘ̯baselinḛ2ˡĺʀ̃Ȅ-

C̲N3$2ˡĺț2ǂ-D̴:& TPL=(MPL/MPC)-C̲M3ȖŎÈ̲C3�ƌˡ-2ȖŎÈHʧ ̴

ĒǸ1ıȘț1��,> BPL=(MBPL/MBPC)-ʧ�ED̴TG-40 1��DŰ�.̯annual̰2ʧ1��,̲ˡ

ĺʀ̃Âǂ1Ř�, 2%2ʾœÈHʽŎ�,�C $̲2˃̪3Ǹ�0T�l�ʵŶ-ȖŎ D�.�Ʋł�E

,�D̴���̲ůĮŶ̲ŘɓƑ1*�,3:)&�ʷą�E,�0�̴ƛ�3�EH̲ļȟŚ̂-2ıȘ

2[�h_�o�Xk�e.2z�xJM�Ȅˣ.�,í�&̴�E1ACʩʆ2ʌǡ÷1ADv��2P

p�V�Ĺ÷?e�Zhl2Ĺ÷�āĦ.ʍ�BEDv��žȤ2Ĺ÷HACƿƗ1ǴÞ-�D̴$2Ʋł

�EDȟŚ̂]Mb3˯ŭ2 Xʀ-3 30�30 cm2:&3$E±�-D >̴� 30�30cm2±�2ȣå0 Xʀ

2Kz�Y�_��-E4$2ǘļȟŚ̂H̲:&̗ņʀ-E4$2ǘļ2Kz�Y�e. D̴ʩʆ

2[�h_�o�Xǐ1Ŏʊ�&ȟŚ̂2�ƌ 80%2̟İ1��DȖŎz�xJM�2ůĮŶ.ŘɓƑ3̲

ʧ III1Ɍ�E&ʾœÈH˵ʕ D7�-30� ƛ̴�3�2˃̪2ƨŻ�ŃŽ-D.ʍ�D 0̴#0B4̲

Ű�.̯annual̰2˃̪3ACöƩȼ-C̲Ű̊1DɕŶ2̢Ŷ-ʣ�̲$E8/ĂŔ-30�˃̪-Ǵ

Þ-�0�::-)&Ĺ÷HǴÞ D�.�ȿȼ-D�B-D̴ȏƖ 7�3̲ʾœÈ3ɹŘÈ-3

0�.���.-D̴*:Cʩʆ2Ǹ.2Ȅˣ-30�̲ıȘÈ̯baselinḛ�B2ʾœÈ.�,Ŏʊ�

ED̴˃ ̪2ƨŻ3 T̲G-402ȹʣą5 IMRT2̉ȹ±ǥ Ǹ̲�0 QAi��H½Ȯ D�.�ċʓ.0C̲

$2ɵǫ̲Ű�.̯annual̰2˃̪3$E8/́ʞ.0B0�0),�&.���.�BŃŽ-D.ʍ�B

ED̴$EB2i��13̲3 ǽÓȆxJ�l��Bųɦħ0ĻǽÓǴÞģ0/�D̴˻à0i��3̲

ǴÞģ̲:&3dxlNOK2ƍʮƑ?Ȉ=BEDƗŶ1đG",˽ƥ D2�ʝ�̴ 

 

 

II.B. �©�¨rªTest frequencies«  

 

TG-401ʯBEDA�1̲QA˃̪3ȃǊ̯daily̰̲ Ǚ�.̯monthly̰̲ Ű�.̯annual̰2̢Ŷ1ƭCß�

BED̴˃̢̪Ŷ2ıɋ.0Dȫˎ3 TG-40.Ē�-C̲ɫŶHÄ)&�-[al.òì2s��a

HĨDA�ð=,�D̴Ǡ���l-3̲Ȋȸ2ɖ̥?ʩʆ2ĩǚk^M�.�)&̲˃̢̪Ŷ1ƀ̛H�

�D.ʍ�BEDĦņ1*�,>Ǵʺ�,�D̴¾�4̲Õņ.̗ņʀ-ȥɜ�&�oeʀ̃ʹHǚ�,�

D�oKhW�D̯Siemens̴̰ $E%E2ȥɜ�&�oeʀ̃ʹ3̲ȃǊɉˆ D�.�Ʋł�ED̴ 

ȃǊ̯daily̰2˃̪̯�13˳�.̯weekly̰2˃̪̰3̲ʀ̃1̋GDʮĦ̯ÞìŌŎƑ̰>��3Ų

»ŉȼ0ʮĦ̯��^̲˝̖ʹ̲ȟŚ̂]Mb̰-Ɠʎ62ƣ�ʀ̃1ƀ̛H��DċʓƑ�Dt���

eHĕI-�D̴ȃǊ2Ō×˃̪13̲TG-40 .ĒǸ1ƓʎȾʱ_aj�?mK�M�e��hW2ô¼ɉ

ˆ>ŏǈ�ED̴EPID ? kV ȲÐ1̋�,3̲ʦɛM�e��hW'�-0�ô¼gOhW>́ʮ-D̴

˯ŭ̲ȃǊ̯daily̰2˃̪3Ǜ2NQ��KhzHƦŽ DƽŚʀȊȸơŬ1A),ŏǈ�ED�̲�2ƽ

ŚʀȊȸơŬ3̲˖ǱˆŎHĉ�&úŉȢȫĸ̯QMP̰�B̲˃̪2ɵǫ�ʾœÈH˚�&ĵđ1Ƈ�Ǉ̄

?ƞȂ1*�,ʻʂ�EDƍʮ�D̴Ǚ�.̯monthly̰2˃̪3̲��Ǚ-3Ĺ÷ DċʓƑ2Ş0�>

2�ĕ:ED̯l�M¸ʆ̲z�xJM��ĹƑ̳Õņ2Pp�V�ɉˆ.�,>Ɓɜ*̴̰ EPID ? kV Ȳ

Ð2ACŎ̃ȼ0˃̪'�-0�̲ĚĖĒǜ2Ǚ�.̯monthly̰2˃̪�ˬí�E,�D̴�EB2˃̪3

ʭ̕-C̲˖ǱˆŎHĉ�&úŉȢȫĸ̯QMP̰1A),ŏǈ�ED�.�Ļ�̴Ű�.̯annual̰2˃

̪3ĉÖE˃̪?[�h_�o�X-ŏǈ�E&̜ȿ2�˾-D̴Ű�.̯annual̰2ʀ̃1̋GD˃̪-
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3̲ıȘÈ̯baselinḛ�B2Ĺô2ʾœÈHɉɜ̲Üɉˆ>��3Ǖǆ D̴ 

�E:-1>ʭǂ2Ɉəʎ1A), QA̢Ŷ?¬Ö�|�̯ action level H̰ɬɸȼƞȍ-ɉɜ D�.�˃

;BE& 37-39̴ǘ>ǆ��ƚǫ3 AAPM2 TG-100401AD>2-D T̴G-100—ƽŚʀȊȸ-ƍʮ0 QA2

˂ÁǇȍ[ƾ̓��mƀ̛ʶǨ̸FMEA 1ı+�]—3̲Đǈʽ�̲ǈʽ-ʣGE,�Dƞ̝?�d�a1ı

+�&ǈʽȥʚ2 QA z�X��2¼ƚ1˕´Hƪ*�.HƲ˴�,�D̴ǈʽ2z�X��.�ʜ1Ʋł

�ED>2.2Ɂ˹3̲ǈʽ2Ǉ̄?ƞȂ1ı+�,�D�.�ǜƄ�ED̴�EB2̯TMm�M�Ʋł

�B2̰Ɂ˹�ʙŴȼƖʊ1��Dƀ̛3®2ɤȫƞȍ1ACˢȔ�EƈD�̲$2Ǉȍ1*�,Ǡ���

l-3ʷą�,�0�̴˃̪2̢ŶHŞ0� Dĵđ̲˃̪2ɵǫH˷ă2ɵǫ.2Ȅˣ>��3Ạ̊-�

DɸʹȼƞȍHȮ�,Ǵʺ�,̢̲Ŷ2ĹǕ�ŃŽ-D�.Hɉˆ�0�E40B0�̴$2ȉŎ>̲¤

ƾ�ȹȭ�&̒1˙�C�DǘƔ2¤Ƙ1*�,ʶǨ�E&ɵǫ.Ɂ̋�0�,30B0�̴FMEA ʶǨH

Ȯ�D.̲ǴÞ2ʯʟ.�.ƾ̓2ȹȭɉȧ1Ƈ),$E1¶�ƶŒHʯɘ>D�.�-�D̴TG-4011>

DA�1̲QAz�X��3ĝ˘̲[al̲ʩʆ2ȤƘ̲½Ȯċʓ0 QAǼģ̲$�,ǈʽ2ʮȈ�ûß1

ʍƙ�E&ǭ˟0>2-D7�'.���.HƼ=,�Ż D̴���0�B̲ƛ�3̲TG-1002A�0

Ǉȍ�Ǡ���l1Ĉ),°GD:-̲.1ɻ�ʧ-Ƕˊ�ED˃̪.̢ŶHæȮ D�.HƲł D̴ 

 

 

II.C. �iL�$!1>!BªGuidelines for tolerance values«  

�  

� TG-402ʾœÈ3 AAPM Report 13H>.1¼ƚ�E&>2-D̴Report 13-3ʩʆ2Đt���e2

ʾœÈHʽŎ D&=1¥�Ĝ2ƞȍHȮ�&̴�EB2È3̲ʀ̃1̋ D×º2�ɉ���5%̲ɚ̊ȼ

0×º2�ɉ���5 mmH˸ƚ-�D�.Hȿȼ.�,ʽŎ�E,�D �̴EB2ʾœÈ3Ǡ���l1�

�,�B1Ǵʺ�E̲ʧ�1Ɍ�E&È3Ȋȸ2ɖå1ȣǚ0>2-D̴¾�4̲[���e�T�l��

ŕČ2KMdc�e2�ʛ3 Ŏ̲¸ȊȸHʣ�ʩʆ-3 1 mm±Û̲˯ ŭȊȸ2ʩʆ-3 2 mm±Û�Ʋł�

ED̴ 

� ĉÖE˃̪ǐ1ɉɜ�&ʀ̃1̋ DıȘÈ?̲Ų»ŉȼɹŘÈ�B2Ĺ¸̃.ʾœÈ.2̋ÂHǌɉ1

 D&=1̲±�2ŎʊH��D̴ 

 

 

II.C.1. ~���XN��©v§ªAcceptance testing procedure standards«  

�  

� ʩʆ2ĉÖE˃̪-3̲ĉ�ÖE1ĒƖ D&=2Łɮ2�˾.�,̲ʩʆɯÖ��S�3ʩʆ�Ǹ˯

C1ô¼ D�.Hŏˁ�0�E40B0�̴ʀ̃�A5Ų»ŉȼ0ȖŎ3Ǹǖ2ÈHȗ˜�"0�E4

0B0�̴ĉÖE˃̪.[�h_�o�X2̒1̲«ƅ2v��ȤƘ2Ddtªconstancy«H˂Á D&=

2a�Lªbaseline«HŎ=̲:&ʩʆ�ʰŎ�E&ɹŘÈ�BʾœɦħÛ-Ų»ŉȼ1ô¼ D�Hŏˁ 

D̴ 
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II.C.2. '8/)=3B&�a�LªCommissioning baseline values«  

�  

� ʩʆ2ĉÖE˃̪Hʣ)&�-̲ʙŴ½Ȯ1ƍʮ0Ȋȸv��2ȣƑ3[�h_�o�X1A),ɉɜ�

ED̴v��ȣƑ2�˾3ĉÖE˃̪2ǐț-Ĉƈ�E,�Dĵđ>A�D'F�̴�EB2v��ȣƑ

3̲«ƅ̲QA1̋ Dʀ̃ȖŎǐ1��,�ĹƑHɁŘȼ1ɉˆ D&=2ıȘÈ̯baselinḛ.0D̴ 

 

 

II.C.3. �iA7@�ENA7@ªTolerances and action levels«  

�  

� TG-402˛ǋ.ɃƖ3Ǡ���l->ɺƠ�E �̲B1ǌɉ÷�E& ʧ̴�1Ƭ�BE&ʾœÈ̯ tolerancḛ

3̲ĉÖE˃̪ǐ1ȖŎ�E&ıȘÈ̯baselinḛ.0DÈ?̲ıȘÈ̯baselinḛ�Ĺ÷�,ʧ�2ǂÈ̯ʾ

œḚ̀H˚�&ĵđ1̲Ǐǿʣô�ƍʮ.0D>2-D.ʶ̀�ED7�-D̴$2&=̲ŏǈ�2 QA

1��,ʧ�2ʾœÈ̯ʾœ�EDĹ¸̰H˚�&ĵđ̲QA 2ȖŎÈ�ʾœÈH˸ƚ DA�1ʩʆHˍ

ǃ Dƍʮ�D̴*:CʾœÈ3¬Ö�|�-D̯úŉȢȫĸ. QA aehx1A),ŘƎ�ǈ�ED

�|�̴̰ ���̲ıȘÈ̯baselinḛ�ʾœÈH˥��,ȗ˜ DȤƘ�ʅC˪�E&ĵđ̲ʩʆHǏǿ 

D˻à0ʣôHŏǈ�0�E40B0�̴�EB2ʣô3̲ʣô2�|�̯țǴ̲ŎǜțǴ̲Āǐ�Ǿ̰?

/2A�0ȤȌ1D2�0/2ʴț�B̲úŉȢȫĸ1A),ʽŎ�ED7�-D̴�2ʣô3 QA 1

̋GD×,2aehx1ĘɆƋŵ�E0�E40B0�̴ 

� Ǡ���l1��,¬Ö2eMz1̋ DʰɦȼƲłHŎ=D�.�ƛ�2ȿȼ-30�̲<�F QA z

�ca2�-ƍʮ.�ED¬Ö2eMz1*�,2KmsMaHƳ¿ D�.Hȿȼ.�,�D̴±�1Ɍ

 A�1̲́ʮŶ1Ƈ), 3*2¬ÖeMz�D.ʍ�D̴ 

 

��|� 1̷țǴ̯Inspection action̰  

ʅC˪�ŏǈ�ED QA �B̲ǿŭô¼�,�Dĵđ1ǜƄ�EDȖŎÈ�ƈBED̴ʾœÈ�B˵ʕ

�,�0�ĵđ->̲ȖŎÈ�ǜƄÈ�BɛȞļ��Ĺ÷�&ĵđ̲úŉȢȫĸ1ȏƖĢ˙H D7�

-D̴ȖŎÈ2�13̲˻à0�oKhWƺ¼?ȖŎ±ĺ2¬Ö2ƀ̛Hĉ�D>2�D̴¾�4

ŏǈʎ?chlKhz2˹�̲:&̲��jn�a¼ǵ3ȖŎÈ2Ĺ÷2āĦ.0CƈD̴�2ȖŎÈ

2Ĺ÷3̲Ĺ÷�ȭ�,�D>22 QA 2ʾœÈH˚�,�0�Ȋȸʩʆ2Ġ̤Hʧ�,�D.ʍ�B

ED̴Ȋȸ3ɺɻ D7�-D�̲��g� QAHŏǈ�,āĦHˬą D7�-D̴ 

 

��|� 2̷ŎǜțǴ̯Scheduled action̰  

ŎǜțǴ�ƍʮ0 2*2¾HɌ ̴:! 1*ȿ.�, QAɵǫ�ʾœÈ.�ʛ>��3$2˩�1D

ȤƘ�ɻ�&ĵđ̲1̲2 ŠǵǊ±Û1ˍǮ>��3Ŏǜȼ��jn�aHŏǈ�0�E40B0�̴2

*ȿ1̲˷ê-30�>22̲1 *2ɵǫ�ʾœÈH˚�&ĵđ̲ˍǮ>��3Ŏǜȼ��jn�aH

ŏǈ�0�E40B0�̴�EB2Ǥ³�-3̲ʾœÈHG!�1˚�,3�D>22̲ǂǊ̯̊1 ˳

̊Ǟṵ̑2Ȋȸ-3ʙŴȼ0ƀ̛3́ļ-30�'F�̴Ȋȸ3ɺɻ�ED�̲āĦ2ˢȔH 1̲2 Š

ǵǊ±Û1ʣ�7�-D̴ 
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��|� 3̷ Āǐ2ʣô�Ȋȸ�Ǿ�Ǐǿʣô̯ Immediate action or stop treatment action or corrective action  ̰

ʀ̃ȖŎ2ɵǫ̲ȖŎ�E&ʀ̃1̋˲ DȊȸʣȜHĀǐ�Ǿ D�.>CƈD̴ɀʀí˰ʩʆ½

Ȯ2ō×�Ǿ2¾3̲Ō×M�e��hW2�ʝ?ʀ̃2˷êˉŪ�ȭ�&ĵđ1˙�CƈD̴Ġ̤�

ʶȉ�ED:-̲ȊȸHŏǈ�,30B0�̴ 

 

�EB 3*2¬Ö�|�3̲ıȘÈ̯baselinḛ�B2ÊŪ.̲�|� 2. 31̋ DʾœÈHĐǈʽ-ǌɉ

1ʰŎ Dƍʮ�D̴�E3 TG-40 1>DA�1̯B.I.C Ąȟ̰̲ QA ŅĞµ1A),ŏʣ�ED7�-

D̴�|� 1 2̌È3 QA ŅĞµ1A),ʰŎ D�.3-�0�̴�E3 QA k�e�B˂Á�ED>

2-D̴�|� 1 2̌ÈHƍ!�>ʰŎ Dƍʮ30��̲QA z�X���ļ��Ƽġ�EDċʓƑ3

D̴TG-100-3�EB2Ġ̤Hʶȉ DðìHǜƄ�,�D̴ 

 

 

II.C.4. D��	¬P�t¬�r� Uncertainties, repeatability, and precision 

�  

� TG-401-3̲˃̪3ʾœ�|�?¬Ö�|�AC>ŝ��t���eĹ÷Hˑå-�0�E40B0�.

˫7BE,�D �̴�-�2ʮȈHACǌɉ1� Ų̲*�2¾HɌ�&� Ȗ̴Ŏ2�ɉ��13 Ȗ̲Ŏƞơ̲

ȖŎģ̲Ǽģ2½Ȯʎ?ʼ̅2ŏǈʎ0/1˙Ħ D>2�D̴ 

 

 ȖŎ2�ɉ��̯>��3ǿɉŶ̯accuracy̰̰ 3̲Ŏ=&ıȘÈ̯baselinḛ1Ř DȖŎɵǫ2£ǜ�

EDˉŪ1̋˲�,�D̴ 
 ȖŎ2ÜȩƑ3̲ȖŎģ2ʹȖɸʹ1̋˲�,�D̴*:CȖŎ2ĝ˘.ȖŎ2chlKhz1Ĺ÷�

ȝ�E4̲ʅC˪�ȖŎ-ʼ̅�E&È3ůĭÈ2Ęħ1ǹȘÊŪHƪ*̴ 
 ȖŎ2ɫŶ̯precision̰3̲ȖŎģ2ʧɌaY��2ßʶʓ1̋˲ D̴ 

 

¾�4̲̗̖ɥ/̗¸ʹ3 4 ǲ2x�ʧɌ- 0.01%2ɫŶHƪ(̲ȖŎ2ÜȩƑ3 10 ĥ2ʅC˪�ȖŎ-

0.05%-C̲ȖŎ2�ɉ��3ɹŘʀ̃- 1.5%-D̴ʧ�2ʾœÈ2Ļ�3̲[�h_�o�Xǐ1 QA

ȮȖŎǼģ-ƈBE&ıȘÈ̯baselinḛ1Ř D>2-D̴ȖŎǼģ.ȖŎǇȍ2ÜȩƑ3̲ȖŎ�ED

t���e2ʾœÈACŝ��0�E40B0�̴ȖŎǼģ.ȖŎǇȍ2ÜȩƑ3̲3 ĥ±�2ʅC˪�Ȗ

Ŏ1��D 2σ̯σ̷ǹȘÊṴ̄�̲ʾœÈAC>ŝ���.HƲł D̴ 

� ʧ�2ʾœÈ3̲˃̢̪Ŷ.Ɂ¦Àň2̋Â-D̴ȃǊ2ÞìŌŎƑ˃̪2 QA 1½Ȯ DǼģ1A)

,ƈBE&k�e3 �̲ʜ1Ǚ�.̯ monthly 1̰ŏǈ�ED˃̪1Ř�,ǚȮ-F� �̴��Ǚ�.̯ monthly̰

2˃̪3̲AC̬��|�2ơʤ̲Ǽģ-ŏǈ�ED�.�ǜƄ�ED&=̲ACĂ��ʾœÈ-ȖŎ�ʣ

GED̴$2&=̲ƍʮ.�ED±�2̢Ŷ-˃̪Hŏǈ Dĵđ̲QA ŅĞµ3̢ʃ0ȖŎHʍƙ1ÖE

,̲�2���l1�alKhz�E,�DʾœÈ.3ȳ0)&ÈHʽŎ�0�E40B0�̴�E3�|

� 1 2¬Ö�|�HʽŎ Dĵđ�ʝ�¾-D̴���̲�2���l2ʾœÈ3ƫŎ2˃̢̪Ŷ1Ř�

,ĂǱ1ɼƪ�E0�E40B0�̴ 

�

�

�
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II.D.� TG-40��[������Gm��ªAncillary treatment devices not in TG-40«  

 

AAPM TG-40���l3 1̲994Ű±̎1Ⱥĵ Dǆ��ʩʆ1*�,3Ž˄Ĵėǖ2ɦħĺ-D.��

�.Hǌʼ�,�D̴TG-40���l3̲̘Řɓ0 jawȟŚ̲̂fMn�hW/s�g��NOh`̲MLCH

Ɵ),�0� �̴�� �̲EB2ǆơʤHƟ�eaWX��z3ɵƚ�E! T̲G-40�ȹʧ�E&. M̲LC

1̋ D TG-50412A�0ǘɲĴė��E&̴Klein15B3 2 *2Pp�V�Hƪ*ɀʀí˰ʩʆ1¯š D

̬Ŷ0ơʤHÍ�&ʩʆ1̋ D QA z�X��Hȹʧ�&̴$2 QA z�X��3̘Řɓ0 jaw ȟŚ̲̂

fMn�hW/s�g��NOh`̲MLC̲EPID HĕI-�D̴$2ˎǄ3Dǈʽ2ʩʆ. QA z�ca

1ı+�,�C̲�B1$2ʩʆ�ƪ*ơʤ3ǘǆ-ACʭ̕-D̯ȣ1 IMRT2&=2 MLC2½Ȯ̰�

.�ǌʼ�E,�D̴ 

�2̜-3̲ɀʀí˰ʩʆ1¯š Dʩʆ/Rz_��1*�,̲$EB2ʩʆH]��l D21ƍʮ0

QA z�ca1̋�,˫7D̴ʧ II 1��,̲TG-40 -2Ʋł̜ȿ1̘Řɓ0 jaw ȟŚ̂1̋ D̜ȿHˬ

í�&̴�Ǉ̲MLC .fMn�hW/s�g��NOh`1��,3å�2ʧH¼ƚ�&̴�2eaWX�

�z-3̲̘Řɓ0 jaw ȟŚ̲̂jaw HæȮ�&NOh`_aj�̲MLC3|�f��.1ȣƊ�Cƺ¼

�ȳ0D&=̲$EBHʍƙ1ÖE&Úºȼ0õėH¼ƚ�&̴�2�.3̲_aj�̊-˹��D&=

1ƍʮ-)&̴±�2̜-3�EB2Úºȼõė1*�,Ƕˊ D̴ 

 

 

II.D.1. ¥j�� jaw�k£ªAsymmetric jaws«  

 

Slessinger42B�ȹʧ�&ˎǄ3̲ʀ̃ʹɣƞȍ. QA Hĕ<̘Řɓ0 jaw ȟŚ̂2ŏʩ1̋ Dǘ>ãǜ

2ˎǄ2Û2 1*-D̴̘Řɓ0 jawȟŚ̂1��,3̲v��2�ʛ̯beam matching̰2ɉˆ̲:& jaw

¸ʆɫŶ1Àň DfMn�hW/s�g��NOh`ȟŚHǿɉ1ŏǈ D&=1Ǖ0DɫǮ�ƍʮ-

D̴¾�4̲Klein43B3¡ƜȟŚ1Ř�,̲̘Řɓ0 jaw ȟŚ̂HæȮ�,̲KMdc�e̙-v����

ʛ DA�1�*2KMdc�eH½Ȯ D.��ˎǄHȹʧ�&̴$2&=13̲ʙŴ1½Ȯ DĐ�2

jaw1��, 0.0cm̯v��2�ʛ2&=1̰. 10.0cm̯�ƌˡ�Bź)˨=&̰2¸ʆ-̲Ǚ1̶ĥ3Õȟ

Ś̂2�ʛ.̘Řɓ0 jawȟŚ̂2¸ʆɫŶHɉˆ D�.HƲł D 0̴.0-2 jaw2¸ʆ˃̪3̲ÌǇ1

ų�B0�ȟŚ̯̂nondivergent field̰2�ʛHɉˆ D&=1̲1Ǫ2xL��-ŏǈ D�.�ÞǥD̴ 

 

 

II.D.2. -!28/% /4C.;@ /<34C(@"#/*ªDynamic/Virtual/universal wedge«  

 

IMRT ±è̲Ȋȸ�2v��żŶĹˍ3v���R��,�D̊1̲[�w��eçƉ�E& jaw 2ô�

1A),˸ƚ�E,�& 44 �̴2A�0fMn�hWNOh`̯ ƅ1P�r�am�fMn�hWNOh`̰

.s�g��NOh`2ơʤ3$E%E̲Varian . Siemens 1A),ʙŴ1ŜÖ�E&̴fMn�hWNO

h`eMz2ȟŚ1��D jaw2ɫŶ3 KleinB 451A),Ĵė�E j̲aw¸ʆ2̘ŭ1ŝ�0Ĺ÷�fMn

�hWNOh`Âǂ1ƀ̛Hą9 �.HɌ�&̴fMn�hWNOh`2 7,2���l̯Klein15̲

Liu46,47̲Beavis48̰-3̲NOh`ȟŚ̂HȟŚ D&=1̲fMn�hW jaw1̋ DÇ�2ǈʽ2ƫ̄�

Ɍ�E&̴Zhu B 493s�g��NOh`1Ř DĒǸ0ƫ̄HĴė�&̴�EB2ơʤ-3̲ƝŎ2ǐ̊
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>��3ȟŚ D MU2ëđ- jaw¸ʆ�[�w��eçƉ�E,�D&= ǐ̲̯̊ ȟŚ�ED MU2ëđ̰

1ŘƎ�& jaw ¸ʆ�ʼ̅�E,�DÛ˾2Ɂ̋ʧHɫǮ D7�-D̴Ǡ���l-3̲Elekta �os

�]�NOh`̯PhillipsB 501A),Ɍ�E&̰>fMn�hWNOh`?s�g��NOh`.Ē�Sj

\�1ĕ=&̴�E3ŏóNOh`ʵŶHƈD&=1̲R�z�ȟŚ̂.[�w��e1A),¸ʆ�çƉ

�EDT�l�Û˾2 60ŶNOh`ȟŚHɳ;đG"Dơʤ-D̴ʧ IV 2Ʋł̜ȿ3Ǌ�̯daily̰2ɨ

Ǎȼ0˃̪̲Ǚ�.̯monthly̰2[�w��eçƉHɉˆ Dƺ¼˃̪̲Ű�.̯annual̰2ʀ̃ȖŎ˃̪

Hĕ<̴60ŶNOh`.R�z�ȟŚ̂Hɳ;đG"D�.1A),�ŏóȼ0�NOh`ʵŶ-2ȟŚH

ʣ�_aj�-3̲45Ŷ2ŏóNOh`ʵŶH½Ȯ�,˃̪Hŏǈ D�.HƲł D̴���̲>�̯R

�z�ȟŚ̂.2ɳ;đG"0�1̰60ŶNOh`2;2ȟŚ̂H½Ȯ�,�Dǈʽ�E4̲NOh`ʵ

ŶH 60Ŷ-ɉˆ D7�-D̴ 

 

 

II.D.3. eQS'?:C,ªMLC«  

 

MLC51-532ãǜ2ŏʩǐ3̲ãǜ2 Varian MLCʩʆ1Ř D˃̪.ʾœÈ2Ʋł1̏BE,�&̴$2ƅ

̊>0�̲Jordan . Williams543 Elekta ʩʆ1Ř�,̲Das B 553 Siemens ʩʆ1Ř DˎǄHĴė�&̴

Mubata21B3�EB2ãǜ2ˎǄ2ƅ1̲Varian ʩʆ2 QA 1ȣ÷�&ˎǄHĴė�&̴1998 Ű1̲AAPM

3MLC1̋ DĴėǖ2¼ƚ2&=1 AAPM TG-5041Hɳʄ� $̲2�-MLC QA1̋�,>ĈC��&̴

�2���l3̲̏BE&ɦħ2 QA z�X��HɌ�&̴eaWX��z���l3ãǜ IMRT �ŏǈ�

ED�-Ĵė�E&�̲IMRT 2&=2 MLC 1ȣ÷�&Ʋł30�̴$2ƅĴė�E&ˎǄ-̲Cosgrove62

B. Chang63B� MLC2 QA ˃̪H̲$EBHŏǈ Di��.Ù1ƳɌ�&̴�B1ƛ�3̲IMRT2&

=1 MLC_aj�H½Ȯ Dĵđ.½Ȯ�0�ĵđ2$E%E1Ǝ�&Ʋł˃̪̯ ʧ V H̰¼ƚ�& I̴MRT

1��D MLC 2ƀ̛1̋�,̲IMRT 2ȟŚɫŶ3��x¸ʆɫŶ.��x̯̊interleaf̰:&3̔Ʊ�&

��x̯abutted leaf̰2ˮ˷ʀ̃�ƀ̛ D�.�ʭǂ2Ĵė 64-66-Ɍ�E&̴�&�),̲IMRT1½Ȯ�

ED MLC3Ų*�2ˬí˃̪Hʣ��.�Ʋł�ED I̴MRT-ȟŚ�EDʀ̃1ƀ̛H��D��xt�

��e13��x¸ʆ. MLCˮ˷ʀ̃�ĕ:ED̴LoSasso66�Ɍ�&xO�a˃̪̯picket fence test̰2A

�0ÿɰ0˃̪3̯˲ɻ�&cX��l2�ʛ.��xˮ˷ʀ̃1A),̯ȣ1��x̰̰̊ ¸ʆɫŶHŎƑ

ȼ1˂Á D�.�-�D̴xO�a˃̪̯picket fence test̰3˳�.1xL��?R��M���e�ȲÐ

HȮ�,ȏƖȑ�ŏǈ D�.HƲł D̴Ǚ�.̯monthly̰2˃̪-3̲��xU��h`_aj�6�

�D́ì1AC��x2ô��ƀ̛Hĉ�0��.Hɉˆ D&=1T�l�Hĥˠ�"D0/̲��x¸

ʆɫŶ˃̪HƨŻ D�.HƲł D̴��xɔô˰Ŷ�ȔŞ D.v��}��m?V�hzŮˉŪ�ķ

í D̴MLC ɔô˰Ŷ3|�f�dxlNOK>��3 MLC �XxJM�1A),˂Á�ED̴¾�4̲

Varian-3$2A�0ʶǨi��HƳ¿�,�D 67,68 $̴2dxlNOK3k�eHĈC˨; ×̲��x2¸

ʆÊŪHɌ�&P��ualX�� �̲�xÊŪ2 2�ůĭůǇǰ̯ RMS P̰�� v̲��}��m2R��

Rx.�)&�˲2ʧ?X�xHʧɌ D �̴�S�Ǹ1Ƈ), �̲�xÊŪ295%�0.35cmǞȗ-C̲

$E%E2U��h`2 RMSP��2ǘļÈ� 0.35cmǞȗ-E4̲��x¸ʆP��ualX��3ʾ

œ-�D.ʯ0�ED̴Varianɍʬ MLC1Ř�,3̲�2ʶǨȍ2½ȮHʧ V1ĈCÖE,̲Ű�.1ĉ

ÖE˃̪2ƞ̝HʅC˪ �.HƲł D̴>�̲��x.ǐ̊1Àň Dk�e�ƈD�.�-�E4̲

®2_aj�->ĒǸ2ʶǨdxlNOK�̉ȹ�ED'F�̴ 
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Ű�.2˃̪-3̲ˮ ˷ʀ̃˃̪Hż÷�, �̲�xˮ˷ʀ̃2Ŏ̃ʶǨHĕ=D�.HƲł D̴˩ Ű̲

EPIDHæȮ�,�Di��2̉ȹ1AC Ĉ̲ƈȲÐ2$E%E2¸ʆ1��DĹ÷H]ywWc�2ɫŶ-

ǴÞ D�.�ċʓ-D Ȋ̴ȸʹȲʩʆ1��xˮ˷ʀ̃2t���e.�,°ʧȼ0ÈHȺ̅ D&=̲

��x�˾̲��xÌ̙̲��xɝ2ȣƑ�ɴǐȼ1Ĺ÷�,�0��.�́ʮ-D̴ǘ>î÷�? �

˾ß3��xÌ̙-D�̲�E3ÖEņǷ˱10),�D�B-D̴�2�.3��x̊ˮ˷ʀ̃1ƀ

̛ DċʓƑ�D&=̲ɾŔ0ȏƖ�ƍʮ-D̴��x¸ʆ2ÜȩƑ̲MLCa��W_�hl̲ÕȟŚ

̂. X ʀȟŚ̂2�ʛHɉˆ D˃̪3 MLC 2K�M��lHɉˆ D&=2>2-D̴:&̲|�f

�ĩǚ2˃̪3 ½̲Ȯ�ED MLC�k�1Ǝ�,ŏǈ�ED�.HƲł D |̴�f��.1ȥʚ2ƲłÄ

ŋɤȫz�X��HÍ�,�D2-̲MLC��e�?��x2¨ƴ̢Ŷ3ȳ0D̴Ƈ),̲¨ƴƅ2˃̪>

ƍʮ0&= ú̲ŉȢȫĸ3 MLC¨ƴaY`���HɆ),�0�E40B0� ×̴,2˃̪3˾̇Û-½Ȯ

 DȊȸeMzHćǎ D7�-D̴˃̪̯xL��̲ĩºǴÞģ̲dxlNOK̲EPID̰Ǉȍ3ʾœɦ

ħACŝ��P��HǴÞ D&=1ûß0ƗŶ�ƍʮ-C̲×,2��xHʶǨ-�Dƍʮ�D̴ 

 

 

II.D.4. O��k /O���¤f��kªTBI/TSET«  

 

TBI >��3 TSET 2&=2 QA ˃̪3̲[�h_�o�Xk�e2�(̲í˰ģ2ŌŎ�&ô¼�ɺɻ

�,�D�.HÄˁ D&=1ƍʮ0̜ȿH̲̟ ǱˆŎHĉ�&úŉȢȫĸ̯ QMP 1̰A),˽5Þ�ED̴

QA˃̪3$2ơʤ2[�h_�o�Xǐ.Ē�Ǥ³�-ŏǈ�ED7�-D T̴BI? TSET2�Ǉ-Ɠʎ

�.2 in vivoȖŎHŏǈ D7�-D̴ 

TBI 3Ɠʎ×ºHȟŚ̂Û1ĕ=D&=1̘ŭ1ļ�0ȟŚ̂�ƍʮ-D̴ǈʽ1A),3 TBI Ȯ1ʽ

ʹ�E&ȊȸʩʆHÍ�,�D�̲˯ŭȊȸ1Ȯ�BEDɀʀí˰ʩʆ�½Ȯ�ED�.��ʜȼ-D̴

AAPM ���l 17̯TG-29̰713 TBI 2ơʤHʼ˫�,�D�ʜȼ0ĄʍǄȦ-D̴���l 17 3 TBI

2xJ�l�/Ɠʎʀ̃ȖŎ-2ʍƙ 7�¤̜Hʼ˫�,�D̴˯ ŭ2ɀʀí˰ʩʆ-3 TBI2&=1ȣå

0ʀ̃ȧ��mH½Ȯ D2��ʜȼ-D̴Ȋȸ D˝̖3˯ŭ2 SAD 100cmACļ��̴TBI-3v�

�Æ̦ȮģÚ̯beam modifier̰ʿʎȏ4�½Ȯ�ED�.>D̴A),̲TBI��m? TBIȮv��Æ̦Ȯģ

Ú̯beam modifier̰H½Ȯ Dɀʀí˰ʩʆ-3Ÿ̆�&Ȋȸ˝̖-2ȖŎH[�h_�o�Xǐ1ʣ�ƍ

ʮ�D̴ʧ III1��,̲Ű�.2˃̪-3 TBIȮv��Æ̦ȮģÚ̯beam modifier̰2ˮ˷ʀ̃2�ĹƑ

̯v��Æ̦ȮģÚ̯beam modifier̰H½Ȯ�,�Dĵđ̰̲ TBI��m-2 TPR̯tissue-phantom ratio̸ɳʄ

̳xJ�l�ʀ̃Ḛ̲̏ OAF̯off-axis factors̸ˡĺʀ̃Âǂ̰2�ĹƑ̲OPF̯output factor̸ÞìÂǂ̰2�

ĹƑ̯�2%̰HʙŴ1½Ȯ D MU ɦħ̲ʀ̃ȧ̯MU/min̰-ɉˆ D�.HƲł�,�D̴v��Pp

�V�2ɉˆ13̲2 *2ȑ�-ȖŎ D�.-ûß-D̴OAF 2ɉˆ13ǂ�Ɲ2ˡĺȖŎ-ûß-

D ȣ̴å0 TBI��mHƟ�í˰ģ13̲˯ ŭ��m.Ē�2ƺ¼t���e2::ȟŚ-�D>2>D̴

�2ĵđ̲v��Pp�V�[PDD̯percentage-depth dose̸ȑ˾ʀ̃Ȼßȧ̰:&3 TMR]̲v��z�xJ

M�̯OAF̰ʿʎȏ52Ű�.2ȖŎ3KMdc�e'�-ûß-D̴ 

TSET 3˯ŭ 3~7MeV 2̗ņʀHƓʎ1ȟŚ Dȣȁ0ơʤ-D̴TSET 3 AAPM eaWX��z��

�l̯TG-30̰72-˅ɱ1ʼ˫�E,�D̴�2���l-3̲TSET 1��Dʀ̃ȖŎ-ȣ1ʍƙ D¤̜

                                                        
ʿʎȏ4 ̷ʑ̂xL�e̲ɄȪy�hW0/HŪ .ʍ�BED̴ 
ʿʎȏ5 ̷ǊǠĪÛ-3�ʜȼ1 OCR̯off-center ratio̰? OAR̯off-axis ratio̰.��Ȯˈ�Ȯ�BED̴ 
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.ȟŚơʤ�˫7BE,�D̴�oKhW2ʀ̃ȧ̲[���eʩʆ̲v��ǁ 2A�0ƺ¼t���e

�̲TSET-3˯ŭ2̗ņʀȊȸ2ƺ¼t���e.ȳ0D̴QA˃̪3[�h_�o�Xǐ.Ē�Ǥ³�-

ŏǈ D7�-D ʧ̴ III1��, T̲SETȮv��Æ̦ȮģÚ2ˮ˷ʀ̃2�ĹƑ̯ v��Æ̦ȮģÚ̯ beam 

modifier̰H½Ȯ�,�Dĵđ̰̲ TSET��m-2 PDD̲Pp�V�2ɉˆ̲OAF2�ĹƑ̲OPF2�ĹƑ

HʙŴ1½Ȯ D MUɦħ-ɉˆ D�.HƲł�,�D̴v��Pp�V�2ɉˆ13 2*2ȑ�-2Ȗ

Ŏ-ûß-D̴OAF2ɉˆ13ǂ�Ɲ2ˡĺȖŎ-ûß-D̴ 

 

 

II.D.5. X��MWs)+09ªRadiographic imaging«  

 

�2̜3̲úȸȮí˰ʩʆ1Ʒˤ�E& XʀȲÐĈƈ_aj�̲*:C MVů̙ȲÐ k̲Vů̙ȲÐ. MV

:&3 kV2 CTȲÐ̯_�K�̲[��v��̰HĈCƟ�̴ʧ VI3ȲÐĈƈ_aj�2 QAƲł̜ȿ-

D̴Đ�2 2 ǽÓ:&3 3 ǽÓȲÐĈƈʩʆ3ȟŚ_aj�ĒǸ1ʩʆʚº2Ų»ŉȼ0ŷǹɬHƪ*̴

Ȋȸv��H½Ȯ D 2 ǽÓ��e�ȲÐĈƈʩʆ-��̲ȲÐHƟ�&=2�o�K�ƺ¼?dxlNO

K1A),̲Ȋȸŷǹɬ.Ɂ˹�ȭ�D�.�D̴�ʜȼ1ȲÐ2ŷǹɬ3̲U��y��_��˷ɕ1

��,Ȋȸŷǹɬ.̋˲¯�BED̴$2&=̲ȲÐˇŜƽŚʀȊȸ2Ǹ�0ʙŴȼ0o�b2&=13̲

�EB 2*2ŷǹɬ2�ʛHÄˁ D�.�̘ŭ1́ʮ-D �̴ȲÐŷǹ.Ȋȸŷǹ2�ʛ�.�� QA̜

ȿ3�ʎ2ŷǹ�ʛHɉˆ D�.Hȿȼ.�,�C̲ȲÐĈƈ_aj��.1˻Ȯ�ED̴�B1̲Ȋȸ

ŐÛ2 2 ǽÓ:&3 3 ǽÓȲÐĈƈʩʆ1A),Ɠʎ2¸ʆđG"/Ü¸ʆđG"̯positioning/repositioning̰
ʿʎȏ6Hʣ�_aj�-3̲�!E>Ȋȸʩʆ1Ʒˤ�E&ȲÐĈƈʩʆ2ȲÐ̯R�~�mȲÐ̰.�xJ

��aȲÐHȄˣ�ʼ̅ D&=2|�f�2dxlNOK1̣),�D̴�2˷ɕ-2 QA 3ǉɆ2_x

l̃Hô� xJ�l�ŏ̪ 731A),ɨÿ1ŏǈ D�.�-�̲ʙŴ-½Ȯ�EDĐ�2_aj�-ʣ

��.HƲł D̴�2ɫŶɉˆ3ȃǊʣ�7�-C̲ȣ1 SRS/SBRT-3́ʮ.0D̴ 

kVȲÐĈƈʩʆ2ʙŴæȮ1*�, TG-10473-ºɬȼ1:.=BE,�D� $̲2���lÛ- QAʾœ

È1̋ DƲłÈ2ʼˤ30�̴Ǡ���l-3̲ȊȸŐÛ2 kV ȲÐĈƈʩʆ2½Ȯ1̋ DıǠȼ0Ʋ

ł̜ȿHʽŎ�&̴ȲÐˀǅ.3ȳ0C̲ƽŚʀʖȷ̟İ2 kV ȲÐ2ȿȼ3ǹȼ¸ʆɉˆ-D̴ƽŚʀ

ʖȷ̟İ1��,3̲¸ʆɫŶHAĆʮʱ�,�D̴���̲¸ʆȉ=ɫŶ3¸ʆȉ=�EDʶéŉȼ0

Ƿ˱2ʯ�Ǉǽɟ-D̴Ȳ˘�ʝ�0D�.1A),̲ʶéŉȼ0Ƿ˱HACɉŏ1ƢƵ D�.�-�

D�̲ȲÐHĈƈ D&=1AC̬ʀ̃�ƍʮ.0D̴��*�2Ȋȸ˾¸̯¾�4¡Ɯ̰-2¸ʆȉ=ɫ

Ŷ3®2˾¸̡̯̠˾̰8/̬�Ȳ˘Hƍʮ.�0�̴�&�),̲¸ʆȉ=ɫŶHŃþ D�.0�̲ƍ

ʮ0Ȳ˘.ʀ̃2s��aH.D�.�́ʮ-D̴˩ Ű �̲:�:0 kVȲÐĈƈ_aj��ŜÖ�E&̴

�EB2 kV ȲÐĈƈ_aj�2Kz�Y�_��3̲2 ǽÓ X ʀȲÐ̲2 ǽÓˮʱȲÐ̲3 ǽÓǅŢȲÐ̲

ʘģɔô1̋˲�& 4 ǽÓȲÐ0/�ĕ:ED̴$E%E2ȲÐĈƈ_aj�1��DĉÖE˃̪2äŎı

Ș̯criteria̰3��S�.��^�2̊-ɉɜ�ED7�-D̴�EB2ĉÖE˃̪2äŎıȘ̯criteria̰

3Ō×̙1̋Â Dt���e̲Ȳ˘̲ǔŚʀ̯̃imaging dosḛ̲ ¸ʆȉ=ɫŶHĕ:0�E40B0�̴

ĉÖE˃̪ǐ1ɉɜ�EDıȘÈ̯baselinḛk�e̯ůĭ̲ɦħ̲�̲̏�̏Hĕ<̰3$E±̎2 QA2

ıȘÈ.�,½Ȯ�ED7�-D̴ 

                                                        
ʿʎȏ6 ̷ȲÐĈƈ_aj�-¸ʆĹ¸̃HʹȖ�̲$2Ĺ¸̃HÆǿ�&¸ʆ-ÜŶ¸ʆȟđȲÐHĈƈ�,̲¸ʆÆǿ
ɫŶHɉˆ D�.̴ 
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II.D.5.a. p¦ª2D«� MV�MWs)+09ªPlanar MV imaging ªPortal imagers««  

 

EPID2ʙŴæȮ3 TG-58-Ɵ),�C̲:&Ļ�2ǄȦ-Ĵė�E,�D̴ʧ VI3 TG-581��,Ʋł

�ED QA ˃̪Hɳ;˨I'>2-D�̲R�~�mȲÐ˃̪HĈCÖE,Ƽʸ�&̴���̲˃̪Ûœ

2˅ɱ̯¾�4Ȳ˘̲Pp�V�.U��y��_��˝̖2&=1ɉˆ�EDʀ̃ȧ̰3 EPID 2eMz

�.̲ǈʽ�.1ȉŎ�ED7�-D̴Ȳ˘2ɉˆ̯[�l�al̲ʶÐŶ̲qMb̰3ȲÐĈƈ1½Ȯ

�ED×,2U��y��_����m.Pp�V�-ʣ��.�́ʮ-D̴ 

 

 

II.D.5.b. p¦ª2D«� kV�MWs)+09ªPlanar kV imaging«  

 

ů̙2 kV ȲÐĈƈ_aj�1��DıǠȼ0 QA 3̲X ʀƹƀȲÐ̯1 ǔŚƹƀ2ů̙ȲÐ̰̲ >��3

˲ɻȼ0ˮʱȲÐ.�)&�1 2ǽÓ XʀȲÐHƟ�̴2ǽÓ XʀƹƀȲÐ3̫Ƿ˱?ºÛ1ƮÖ�E&̬

ŔŶ2��S�HƢƵ D&=1̘ŭ1ǚȮ-D̴:&̲ȝʱ-�D8/2ʨǔʀ̃-̲Ʌǐ1ƹƀ-�

D̴ˮʱȲÐ3ʘģ2ô�HƢƵ D21Ɓɜ*�̲ȲÐĈƈ1ADʨǔʀ̃13ȏƖ Dƍʮ�D̴ĉ

ÖE˃̪-ƈBEDıȘÈ̯baselinḛk�e3Ȳ˘1̋ D QA 2äŎıȘ̯criteria̰. D�.HƲł 

D̴��^�3Ȳ˘�ĉÖE˃̪ǐ2Ȳ˘ACƔ�0B0�A�1ɼƪ D7�-D̴SRS/SBRT 2ıȘ

3̲ªºǺƻxJ�l�H½Ȯ�,ȉŎ D7�-D̴ 

 

 

II.D.5.c. �o CT�'CB5C9 CTªSerial and cone-beam CT«  

 

kV̲MV�ǇHĕI'̲˯ŭ CT. CBCT2 QA1̋ DƲł̜ȿHʧ VI1Ɍ ̴ÒE&˟˾ɳʄ? 3ǽ

ÓƕĴ�Ĉƈ-�D�EB2 CT _aj�3̲ǹȼ2¸ʆȉ=2ɟ�˽ƥ.�,½Ȯ�ED̴Ǡ���l-

3̲_�K� CT1*�,KU_��aU��.{�S�aU���C̲��-3�1 CT-on rail_aj�

1*�,˫7D̴¸ʆȉ=/Ü¸ʆȉ=̯positioning/repositioning̰2ɫŶ3̲Ȋȸ¸ʆ�BȲÐĈƈǐ2¸ʆ

:-2ŕČ2ô��ĕ:ED̴{�S� MVCTH½Ȯ Dl�c�w�2 QA3̲AAPM TG-148-˫7B

E,�D̴ȲÐÜǷƚ2ɚ̊ȼ¸ʆɫŶ3ǘ́ʮ0̜ȿ-D�̲Ȳ˘2t���e̯¾�4̲[�l�a

l̲qMb̲ĭ�Ƒ̲ɚ̊ßʶʓ̰>ʍƙ�E0�E40B0�́ʮ0>2-D̴$E1í�,̲ȲÐĈ

ƈ_aj�2ÜU��y��_��Hʣ�ƞ̝3̲��^��U��y��_��ƞ̢̝ŶHȔB &=1

ûß0ɈəHʣ),�0�̏C̲��S�2Ʋł1Ƈ�7�-D̴$2A�0ȲÐÝȫ_aj�3ȃǊ½

GE,�C̲�0C2ʨǔʀ̃HƓʎ1��DċʓƑ�D&=̲ʨǔʀ̃?ʀ˘/Pp�V�HŞ0�.>

�Ű�.1ɀƱȖŎ D�.HƲł D̴kV ȲÐ1̋�,̲ĉÖE˃̪ǐ1ɉɜ�EDıȘÈ̯baselinḛ

k�e̯ůĭ̲ɦħ>��3ȖŎÈ̲$EB2�̲̏�̏Hĕ<̰3$E±̎2 QA-2äŎıȘ̯criteria̰

. D�.HƲł D̴TG-75 �̯IGRT2̊2ȲÐĈƈ1ADʨǔʀ̃2ɤȫ�̰ 2Ʋł̜ȿ.�ʛ�,̲ʨ

ǔʀ̃.v��Pp�V�2ĉÖE˃̪ǐ2ıȘÈ̯baselinḛ�B2Ĺ÷1Ř DʾœÈ3̲Ȳ˘t���

eHɼƪ D&='�-0�̲Ɠʎ2ɉȧȼ̲ɉŎȼ0�aWHʙŴȼ1Ġ̤.0B0�ɕŶ1./=DA

�1ȉŎ�ED7�-D̴ʨǔʀ̃2ɉˆ3̲×ȟŚʀ̃1Ř�,ƀ̛�ŝ���1̲ʀ̃1ƀ̛ Dt

���e2Ĺ÷HǊ�./Ǚ�.1ɉˆ�,�D2-̲Ű�.2ɉˆ-ûß'F�̴Siemens2 MVCT1̋�
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,3̲�ʜ1v��U��y��_��t���e3Ȋȸv��1̘ŭ1̥·�,�D�̲$EB3ĩǚ-

ȥɜ�,�D&=̲MVȲÐ2 CBCT1ȣ÷�&ʀ̃ǯǿHɉˆ D7�-D̴ʀ̃.ʀ˘/v��Pp�

V�2ȖŎ̢Ŷ3_aj�2ŌŎƑ.æȮȤȌ1AD̴¾�4̲ȲÐĈƈ1ADʨǔʀ̃�Ȋȸʀ̃1ĕ:

ED�̲$E�ÝǇʀ̃2 10%±�-D0B4̲²1ʨǔʀ̃� 20%Ĺ÷�&ĵđ->̲ɵǫ.�,ÝǇ

ʀ̃1��, 2%2ʀ̃ˉŪ1˷�0� A̴), �̲2���l-3ʨǔʀ̃H�Ű�.1˂Á D�.HƲ

ł D̴�E3ʙŴæȮȤȌ._aj�2ŌŎƑ1ı+�,̲��^��.1>).̢ʃ0˂Á�ƍʮ.ʯ

0�ED�>�E0�̴ 

 

 

II.D.6. ^\ZzªRespiratory gating«  

�  

ȩǐț-3ĚĖĒǜ3ǆ��ơʤ-D Ē̴Ǹ1 Q̲AǇȍ>ơʤ2Ǒą..>1ȹ˸ Dƍʮ�D A̴APM 

Report9180 ̯TG-76̰3 2006 Ű1ȹʧ�E̲ƽŚʀʖȷ̟İ1��DĚĖ1ADô�2ɤȫ1̋˲�&ȲÐ

Ĉƈ̲ȊȸʹȲ̲ȟŚHĕ=&×,2Ì̙̯ȲÐĈƈ̲ȊȸʹȲ̲ȟŚ̰�ʼ˫�E,�D̴ĚĖĒǜȟŚ

Hŏǈ D&=2Ǹ�0ǼģǷƚ.ơʤ1*�,>ʼ˫�E,�D̴:&̲TG-76 ���l-3̲ĚĖɤȫ

ơʤ�.2 QA >Ʋł�E,�D̴ŏǈǇȍ3$E%Eȳ0),�D�̲×,2ĚĖɤȫơʤ3ıǠȼ1Ɠ

ʎ2ĚĖ]MW�.Ēǜ�&ȟŚv���ƍʮ-D̴ĚĖĒǜ�-̲í˰ʩʆv��2ȣƑ˂Á3[�h

_��Xǐ1ŏǈ�ED̴ĚĖ.˲ô�,ªºʘģ2ô�HǺƻŏ̪ D&=2ôºxJ�l�3̲ǹȼ2

¸ʆȉ=?ĚĖĒǜȊȸ2ɫŶHɉˆ D&=1½Ȯ�ED�.HƲł D ʧ̴ II,III3ĚĖĒǜ2í˰ʩʆ

ƺ¼2&=2˃̪Hĕ<̴$2˃̪3v��Pp�V�2�ĹƑ̲v��Þì2�ĹƑ̲Ēǜ1½Ȯ�ED

¸ɁŮ?ƭŮ2ǐ̊ȼɫŶ̲ĚĖ2¸Ɂ/ƭŮ2]�Z�lʿʎȏ72U��y��_��̯˅ɱ3ƅ˫̰̲ M�

e��hW˃̪Hĕ<̴Bayouth81B3�EB2ȖŎHʣ�Ǉȍ2�*.�,̲250 ms̹1500 ms2ĒǜŮH

Ǵʺ�Ĵė�&̴v��Pp�V�.Þì2�ĹƑ3$E%E2ĒǜŮ- 10 cm 2̲0 cm2ȑ�-Ēǐ1�Ř

2̗̖ɥH½Ȯ�,˂Á�E&̴×,2ʀ̃ȖŎ2t���e3 Siemensí˰ģ1̋�, 500 ms±�2Ēǜ

Ů-�2%±Û1)& ǐ̴̊ȼɫŶ.½Ȯ�ED¸Ɂ/ƭŮĒǜ.2̋Â3 ô̲ºxJ�l�1¯š�E&ƽ

Śʀ�ˮ˷Ƒ2ǹȼHĒǜȟŚ D�.-ŏˁ�E&̴$2ôºxJ�l�-3̲$E%E2¸Ɂ/ƭŮ1�

�,̲ƽŚʀ�ˮ˷Ƒ2ǹȼ2Ų»ŉȼ�ƌ.v���ƌˡ.2̋Â�ǉɆ-D̴�EB2ȲÐ3 Xʀƹ

ƀxL��-ƈBED�̲EPID ->ƈBED̴ʧ III 1Ű�.2 QA -Ǵˁ�EDʾœÈHɌ ̴1 ɒ̊1

20 mmH˚�0�ô�-3̲Ȣº2ô�HƯB�Dǐ̊ȼɫŶ2ʾœÈH 100 ms. D.̲ɵǫȼ1 2 mm

2¸ʆ2�ɉŎ�10D̴˖ǱˆŎHĉ�&úŉȢȫĸ̯QMP̰3ȊȸʹȲ-ʹ��EDɚ̊ȼ0�ɉŎ�

1�ʛ�&ʾœÈHÄƪ�0�E40B0�̴ǈʽĩǚ̲ȟŚơʤĩǚ2˃̪3̲�EB2�ʜȼ0Ʋł̜

ȿHʫ�&=1ʣ�7�-D̴¾�4̲ĚĖte��HĈƈ D&=1ȳ0)&eMz̯Õŉȼ0>2̲

īìc�]�HÍ�&́īŹ0|�l̲ʑȐ̃ȖŎ̰2]�Z�l�ʙŴ-½Ȯ�ED̴˖ǱˆŎHĉ�&

úŉȢȫĸ̯QMP̰3̲ǐ̊�ɴ˷�,>ǚƖ1Ĺ÷�0�]�Z�lHɌ ¸Ɂ.ƭŮHȮ�,̲¸Ɂ.

ƭŮ�/2A�1ʙŴ1̋GD�HǴˁ D7�-D̴ĚĖ¸Ɂ/ƭŮHʹDc�]�2U��y��_�

�1̋ DǄȦ30��̲ǉɆ2]�Z�l2¸ʆ/ô�.$2�a��a�Ĺ÷�0��.Hɉˆ D̴ī

ìc�]�2ɉˆ˃̪¾.�,̲c�]�2�1�Ŏ2ʞ́H��,̲ǜƄ�EDƭŮ̯¾�4 50%̰10

DA�1ZM�.RxchlÈHȉŎ DǇȍ�D̴Õŉȼc�]�2ɉˆ˃̪¾.�,̲ʱ̂Û2ǉɆ

                                                        
ʿʎȏ7 ̷�̲̏�̏2̌ÈH¶),˶ô DÅď2�.̴ 
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2¸ʆ1ıȘ��S�̯]�Z�l̰Hʆ�̲ǉɆ2È.ʼ̅�E&¸ʆˉŪHȄˣ DǇȍ�D̴ɚ̊

ȼɫŶ2ɉˆ2ƅ1̲¸Ɂ2ɉˆ�ôºxJ�l�HæȮ�,ʣGED̴ 

�

�

�
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IIIU]���� /lN��� SUMMARY OF RECOMMENDATIONS/IMPLEMENTATION SCHEME 

� �2���l-ʧ1âʼ�E&̜ȿ3̲TG-401.Ȅˣ�,ļŮ1ƨŻ�E,�C̲Ʋł�EDʾœÈ3½

Ȯ Dʩʆ2Ǽʓ1Ǝ�,ȳ0D̯non-IMRT, IMRT, Ŏ¸ȟŚ̴̰  

 

1. ×,2 QA ȐôH]��l�̲ƍʮ0Ǉ̄?ƞ̝Hʽʹ D&=1̲ǈʽ2 QA g��Hʁƚ D�.

HƲł D̴�2Ǉ̄?ƞ̝3̲ǈʽ2 QA g��2×Ğ�œǍ1r�m[w�?R��M�-ƕĴH

Ùǚ�0�E40B0� �̴2Ǉ̄2�- Q̲A1ƸGDaehx2Ɓë.˕´Hɉɜ D7�-D̴

QAȖŎ1��, Ǽ̲ģ2½Ȯ Ǽ̲ģ2W�aU��y��_�� Ȗ̲Ŏ̢Ŷ1̋ D˅ɱ0ˊǌǖ?̲

ɵǫ2Ǆǖ÷�Ȉ=BED̴QAȖŎǼģ2ƾ̓�ȴGEDĵđ̲Ǉ̄.ƞ̝2�-̲QAȖŎ2°ǗǇ

ȍHƳ¿ Dƍʮ�D̴ 

 

2. Ʋł̜ȿHŏʣ Dǘã2ajhz3̲×,2 QAȖŎ1Ř Dǈʽȥʚ2ıȘÈ̯baselinḛ.ɹŘı

ȘÈHɉɜ D�.-D̴QA g��3	ʩʆ2ƑʓHÄˁ D&=̲
ȊȸʹȲ2ʹɣɵǫ�B2

́ļ0�̖Hʯ*�D&=1̲Ŏǜȼ1µ˒Hƪ(̲ɉɜ�&ÈHıȘ.�,ȖŎɵǫH�oe��X

 Dƍʮ�D̴ȃǊ̲˳�.̲Ǚ�.2 QA -½Ȯ D&=2Ǽģ�Ļ�ū˔�E,�D̴�EB2

Ǽģ2ʬ˱ǵʎ3̲��^�� QA ǼģHǿ��ȐȮ-�DA�1ƞ̝ǖHƳ¿ D̴QA ¼ǵHŏǈ

 Dè1̲ʬ˱ǵʎ2TMm�M�1ı+�&Ǽģ2ɫŶ.Ƒʓ2ŌŎƑHɉˆ D�.HƲł D̴

˻ǿ1Ǽģ3½Ȯ�E,�D�̲QA˃̪3ŃŽ-D�1*�,>˂Á�E0�E40B0�̴ 

 

3. ˖ǱˆŎHĉ�&úŉȢȫĸ̯QMP̰3 QAg��HÔŜ�0�E40B0� Q̴MP3ƽŚʀȊȸơŬ

?ʀ̃ʹȖĸ� QA 2Ǉ̄?ƞ̝Hǌɉ1ȫʶ D&=1̲ƂB1Ř�,˻à0ǀʐʻʂHǈ�0�E

40B0�̴¾�4̲QA ʩʆ2½Ȯ2ʻʂ-3̲˻ǿ0NQ��Khzǐ̲̊ȖŎk�e2ʶ̀2

Ǉ̲ʾœ�|�H˚�&ĵđ2ŘÝȍ0/Hɽʈ�0�E40B0� Q̴MP3˻à0¬Ö�|�2ʽŎ

?̲ʾœ�|�H˚�&ĵđ2˲ɷºçHʽŎ D�.�Ʋł�ED̴ 

 

4. �ʜ1̲ȃǊ̯daily̰2 QA ˃̪3W�aU��y��_���E&ȖŎģH½Ȯ�,̲ƽŚʀȊȸơ

Ŭ1A),ŏǈ�ED̴�2A�0¼ǵ13̞�-chlKhz�œǍ0Ǽģ2½ȮHƲł D̴¾�

4̲ƫ̠į̗̖ɥʀ̃ʹHƮÖ Dz�aghWʬxJ�l�3̲Þì2ŌŎƑHɉˆ D21½Ȯ-

�D-F�̴8.I/2ĵđ̲xJ�l�2Ph`.ʧ̙3ŐÛ2��^�2K�M��lHɉˆ 

D21½Ȯ-�D̴˻Ŷ0v�mKhzǢHǚ Dx�hltp�ǴÞģ3ȃǊ̯daily̰2 QA 1½Ȯ

-�D̴�EB2Ǽģ2æț3̲ʅC˪�ǼģHchlKhz D�.0�̲v��2ůĮŶ?ŘɓƑ

0/2ɖ�2v��t���eHóȧȼ1ɉˆ D�.�-�D�.-D̴ȃǊ̯daily̰2 QA ʩʆ

3½Ȯ̢Ŷ�Ļ�&=̲ǴÞģƎɡ1ƀ̛H��DʫǿÂǂ3ȏƖȑ�ʼ̅�ED7�-D̴�EB

2ʫǿÂǂ13̲ļȅ̉ƽį̗̖ɥ1Ř DȕŶ�ȅīʫǿÂǂ̲̗¸ʹʫǿÂǂ̲ș̗ʫǿ0/�ĕ

:ED̴×,2ɵǫ3̗ņxJM�.r�m[w�.�,ȇ�1ʼ̅�̲ �1ɉˆ-�DA�1�,

��ƍʮ�D̴˃̪ɵǫ�ʾœ�|�H˚�&ĵđ1˻à0ʣôHĈD&=1̲ŏǈʎ�ʣ�7�ʣ

ôHǌɉ1ʰŎ�&TMm�M�H¼ƚ D7�-D̴�EB2TMm�M�3úŉȢȫĸ62Ĵė

>ĕ<7�-D̴:& QMP3ǘ¹->Ǚ�ĥ3ɵǫHɉˆ�̲���lHƠˆ D7�-D̴ 
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5. Ǚ�.̯monthly̰2 QA 3 QMP >��3 QMP 1A),ɀƱƫŜ�E&ʎ�ŏǈ D7�-D̴ȃ

Ǌ̯daily �̰Ǚ�.̯monthly �̰Ű�.̯annual̰2 QA 2̊-́ʭ D˃̪̜ȿ�D̴�2ŏǈ̢Ŷ

2́ʭ3̲Ǚ�.̯monthly̰2 QA�ȃǊ̯daily̰2 QA2A�1ÿɰ-30�.�)&A�0ȥɜƑ

2�|��ƍʮ-D̴�E3½Ȯ DȖŎģ�ȳ0D�.-˸ƚ�ED�̲ȃǊ̯daily̰2 QA �B

2Ǚ�.̯monthly̰2 QA 2ȥɜ1*�,2ƨŻ3 QMP1A),ȉŎ�ED̴�2&=13̘ŭ1Ļ

�2ȖŎH˯�&ȖŎģ2Ǵˁ?̲˃̪ʼ̅HǴǮ D�.-ȃǊ̯daily̰2 QA ¼ǵ2Ǵˁ>ŏǈ�

EDƍʮ�D̴¾�4̲ȃǊ2ÞìȖŎ1ĻǽÓǴÞģH½Ȯ�,�C̲:&Ǚ�.̯monthly̰2Ȗ

Ŏ->Ē�ǴÞģH½Ȯ�,�Dĵđ̲˷ă2ıȘ̯baselinḛH�xJ��a.�,̲ĻǽÓǴÞģ2

ȖŎ.̲̗̖ɥ-xJ�l�HæȮ�&ȖŎ.HŰ1 1ĥȄˣ D7�-D̴�E1ACȖŎģ2Ǌ�

2ȖŎ1Ř DẠ̊ƑH��̲:& 1 Ű.�)&̆ǜ̊2˷ɕ2�-ŖɆ�E!1�DÎĔHˆˑ D

�.�ċʓ.0D̴�2A�0Ȅˣ˃̪3̲̏BE&�d�a2�̲ǘŝ̏2Ǽģ2óȧȼ0½ȮHċ

ʓ1 D̴ȃǊ̯daily̰2 QA 1̋�,3̲×,2ɵǫ3̗ņ�A5r�m[w�2�Ǉ-ȇ�1Ǆǖ

÷�E̲ �1ɉˆ�-�Dƍʮ�D̴úŉȢȫĸ1.),Ēɠ2_aj�>��3°Ǘ.0D_a

j�H½Ȯ�,B@DǼģ2W�aU��y��_��Hŏǈ D�.3́ʮ-D̴ʾœ�|�H

˚�&ĵđ1̲˻à0ʣô�ĈEDA�1Çª�ŏǈ D˃̪1̋ Dǌɉ0TMm�M��ƍʮ-

D̴�EB2TMm�M�13�ʜ1 2Ȃ̑ɉˆ̯secondary check̰? QMP62Ĵė1*�,>ĕ:E

Dƍʮ�D í̴�, QMP3˃̪ō¢�B 15Ǌ±Û1ɵǫHɉˆ� �̲��lHƠˆ D7�-D̴ 

 

6. ���l1Ɍ�&Ű�.̯annual̰2 QA ̜ȿ3̲ʩʆ2Ƒʓ1*�,ǘ>ųɦħ0˃̪Hʧ ̴�E

B2˃̪3Ɠʎ?ȬĶ62Ō×Hʍƙ�&ɀʀí˰ģ2˻ǿ0ǼʓƑHÄˁ D&=1̲ū?Ũ1Øˆ

�E&Ǽ̋1A),Ơˆ�ED�.>D̴�2ȫȰ1ACŰ�.̯annual̰2ȖŎ3 QA g����

s�..>1 QMP�ŏǈ D�.�Ʋł�ED̴̗ ̖ɥʀ̃ʹ? 3ǽÓȆxJ�l�0/2A�0 QA

Ǽģ3̲B@DȖŎHŏǈ Dè1˻à1ɉˆ�ED�.Hż�Ʋł D̴ȖŎ3̲˩á£Ŏ2

TG-1067̯ȏ̸ȩĬȹáȒ;̰-Ʋł�EDA�0[�h_�o�Xĝ˘ʩʆH½Ȯ�,ŏǈ�ED7�

-D̴ 

 

7. ɝǟ˲ɵ_aj�˃̪̯end-to-end system check̰3̲_aj�Hǆʰ1ŜÖ�&ĵđ>��3Ǖǆ�E

&ǐ3�*->̲_aj�×º2ĳĩƑHÄˁ D&=1ŏǈ D�.HƲł D̴�E3ǈʽ2˯ŭ

2ȊȸʹȲ2]�z�z��H¼ƚ�,̲phl��WH¬�,z��Hˠ˭�̲Ȋȸʩʆ-ȟŚ D

�.-ɉˆ D�.�-�D̴>� record and verify̯R&V̰_aj�1ACk�e�¬�ED0B4̲

�2_aj�3ɝǟ˲ɵ_aj�˃̪̯end-to-end system check̰1ĕ:0�E40B0�̴ɝǟ˲ɵ_

aj�˃̪̯end-to-end system check̰3̲ȊȸʹȲʩʆ̲R&V_aj�̲ȟŚ_aj�2dxlNOK

1ĹǕ�ȭ�&ĵđ13̲ŭ1ƍʮ-D̴ȣ1̲ȊȸʹȲ1̋�,̲ʀ̃ʹɣ.ȟŚ˷ɕ2̊2ŌŎ

ƑHÄˁ D&=13�M�lʀ̃ȖŎHŏǈ D7�-D̴ɝǟ˲ɵ_aj�˃̪̯end-to-end 

system check̰-3Đɖ_aj�2ɗÏřě�Ǆǖ÷�ED7�-D̴ 

 

8. Ű�.̯annual̰2 QA Hɉˆ�,�D̲̊ʩʆ2Þì3 NIST̯National Institutes of Standard and 

Technology̸ K��SĪɜǹȘơʤɈəƝ 2̰l��]y�0ʫǿÂǂHƪ)&̗̖ɥʀ̃ʹHȮ�,̲
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TG-511Ƈ),ǯǿ�ED7�-Dʿʎȏ8̴�Ŷʩʆ2Þì�ǯǿ�E&B̲ȃǊ̯daily̰2 QA ?Ǚ

�.̯monthly̰2 QA-½Ȯ�ED×,2¥ǽ QAȖŎģ3̲$2ǯǿ1Ř�,W�agOhW�ED

7�-D̴ƛ�2���l-3ǆʰʩʆ2ĉÖE˃̪1̋ DƲł3ʣG0�)&�̲|�f�2ĉ

ÖE˃̪?ʾœÈHɉˆ D̒1̲�ʜȼ0TMm.�,½Ȯ�EƈDǠ���l-Ʋł�&Ű�.2

QA˃̪HæȮ D�.Hłñ D̴ 

 

ȖŎ�ō¢ǽɟ̲Ű�.2 QA ���lH¼ƚ D�.�Ʋł�ED̴���l13ʧ1Ɍ�E&Ʋł�

EDʾœÈ1ı+�,ȣʼ¤̜Hʼˤ D7�-D �̴��l3̯ 1 ʀ̰̲̯̃ 2 Ų̰»ŉȼ̲̯ 3 Ō̰×̲̯ 4̰

ȲÐ̲̯ 5̰ȣåǼģ̵Ǉȍ2A�1ß̥ D�.�-�D̴QA ���l3 QMP 1A),ɉˆ̲ʇē�E̲

śǥ2ʩʆ2��jn�a?ǴǮ2&=1xJM��ED7�-D̴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

                                                        
ʿʎȏ8 ̷ǊǠ-3ǹȘȖŎȍ 01̯ǊǠúŉȢȫŉµʁ̰1Ƈ�̴ 



ɩĪúŉȢȫŉµ� eaWX��z 142���l̷ 
úȸȮí˰ģ2ĝ˘Äˁ� ǊǠˈʿ 

 

21 

ʧ I. ȃǊ2 QA̯Daily̰ 

 ȊȸǼeMzå2ʾœÈ̯Machine-type tolerancḛ 

̜ȿ ˯ŭȊȸ̯ Non-IMRT  ̰ IMRT SRS/SBRT 

ʀ̃ɤȫ̯Disimetry̰     

XʀÞì�ĹƑ̯×Pp�V�̰ 
X-ray output constancy (all energy) 

3% 

̗ņʀÞì�ĹƑ 
̯ȃ˳ &̲'�ȣå0Ǹ-�oe��X�,

�Dʩʆ3ȃǊ̰ 
Electron output constancy (weekly, except for 
machines with unique e-monitoring requiring 
daily) 
Ų»ŉȼɤȫ̯Mechanical̰     

��^�¸ʆ 
Laser localization 2 mm 1.5 mm 1 mm 

KMdc�e¸ʆ-2˝̖ʹʧɌ 
Distance indicator (ODI) @ iso 2 mm 2 mm 2 mm 

[���e]MbʧɌ 
Collimator size indicator 2 mm 2 mm 1 mm 

Ō×ɤȫ̯Safety̰     

mKM�e��hW 
̯v���˼ǅ�ED�̰ 
Door interlock (beam off) 

ô¼ D 

mK�Ō×1̈:D� 
Door closing safety ô¼ D 

ʱʏʲ�oe 
Audiovisual monitor(s) ô¼ D 

Ŏ¸ȟŚM�e��hW̯ȟŚç̰̏ 
Stereotactic interlock (lockout) 

NA NA ô¼ D 

P�K�oe̯½Ȯ�,�E4̰ 
Radiation area monitor (if used) 

ô¼ D 

ȟŚȚ 
Beam on indicator ô¼ D 
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ʧ II. ȃǙ2 QA̯Monthly̰ 

 ȊȸǼeMzå2ʾœÈ̯Machine-type tolerancḛ 

̜ȿ ˯ŭȊȸ̯ Non-IMRT  ̰ IMRT SRS/SBRT 

ʀ̃ɤȫ̯Disimetry̰     

XʀÞì�ĹƑ 
X-ray output constancy  

2% ̗ņʀÞì�ĹƑ 
Electron output constancy 
shWKhz�oeʀ̃ʹ�ĹƑ 
Backup monitor chamber constancy 
°ʧȼ0ʀ̃ȧ a1��DÞìʀ̃2�ĹƑ 
Typical dose rate output constancy NA 

2%̯ IMRT-½Ȯ D
ʀ̃ȧ1��,̰ 

2%̯ SRS/SBRT-½Ȯ
 Dʀ̃ȧ̲MU1�

�,̰ 
Xʀz�xJM��ĹƑ 
Photon beam profile constancy 

1% 

̗ņʀz�xJM��ĹƑ 
Electron beam profile constancy 1% 

̗ņʀPp�V��ĹƑ 
Electron energy constancy 2%/2 mm 

Ų»ŉȼɤȫ̯Mechanical̰     

Õ/ƽŚʀȟŚ̂2�ʛ b 
Light/radiation field coincidence �˧1*� 2 mm or 1% 

Õ/ƽŚʀȟŚ̂2�ʛ̯̘ŘɓȟŚ̰̂b 
Light/radiation field coincidence (asymmetric) �˧1*� 2 mm or 1% 

��^�ƫɌɫŶɉˆȮǼģ2ƫɌ¸ʆ.x

��l�M�eƫɌ¸ʆ2˝̖Ū 
Distance check device for lasers compared with 
front pointer 

1 mm 

T�l�/[���eʵŶ2ʧɌÈ.ŏ̒2¸
ʆ2Ū 
̯�ʮ0ʵŶ̰̯ k`e�ʧɌÈ2;̰ 
Gantry/collimator angle indicators (@ cardinal 
angles) (digital only) 

1.0° 

KWc]�l�M 
̯¾�4��lxL��2&=2ûŇʀ¯�

l�M0/̰ 
Accessory trays (i.e., port film graticle tray) 

2 mm 

Jaw¸ʆ2ʧɌÈ.ŏ̒2¸ʆ2Ū 
̯ŘɓȟŚ̰̂c 
Jaw position indicators (symmetric) 

2 mm 

Jaw¸ʆ2ʧɌÈ.ŏ̒2¸ʆ2Ū 
̯̘ŘɓȟŚ̰̂d 
Jaw position indicators (asymmetric) 

1 mm 

W�a{K�ƌ¸ʆ̯walkout ʿʎȏ 1̰ 
Cross-hair centering (walkout) 

1 mm 

ȊȸŕČ¸ʆ2ƫɌÈ.ŏ̒2¸ʆ2Ū e 
Treatment couch position indicators 2 mm/1° 2 mm/1° 2 mm/0.5° 

NOh`¸ʆɫŶ 
Wedge placement accuracy 2 mm 

ʫÑº¸ʆɫŶ f 
Compensator placement accuracy 1 mm 

NOh`̲y�hW2ˆˑ g 
Latching of wedges, block tray ô¼ D 

��^�¸ʆ 
Localizing lasers 

�2 mm �1 mm < �1 mm 

Ō×ɤȫ̯Safety̰     

��^�T�mM�e��hW 
Laser guard-interlock test ô¼ D 
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ʧ II. ȃǙ2 QA̯Monthly̰̯ ɻ�̰ 

 ȊȸǼeMzå2ʾœÈ̯Machine-type tolerancḛ 

̜ȿ ˯ŭȊȸ̯ Non-IMRT  ̰ IMRT SRS/SBRT 

ĚĖĒǜ̯Respiratory gating̰     

v��Þì�ĹƑ 
Beam output constancy 2% 

¸Ɂ̲ƭŮv��çƉ 
Phase, amplitude beam control ô¼ D 

ŐÛĚĖȾʱ_aj� 
In-room respiratory monitoring system 

ô¼ D 

ĒǜM�e��hW 
Gating interlock 

ô¼ D 

 
aʀ̃ȧ1Ǝ�&ʀ̃�oe��X 
bÕȟŚ̂HʙŴ2chlKhz1½Ȯ�,�Dĵđ2;̲Õ/ƽŚʀȟŚ̂2�ʛHȃǙɉˆ Dƍʮ�D̴ 
cʾœÈ3�ɝ̯̆�ǇĔ̲ŮǇĔ/(B>̰2đʹ̴ 
d̘Řɓ jaw3 0.0. 10.02ʽŎ1*�,ɉˆ D7�-D̴ 
eũĎǇĔ̲̆ˡǇĔ̲ĥˠǇĔ̴ 
fʫÑº IMRT3 ʫ̲Ñºl�M�N�l�A5W�a{K�ƌ�Bǘļ 1mm2ÊŪ-ʽʆ�EDl�M¸ʆ1Ř DŎ
̃ÈHƍʮ. D̴ 
gŴ̙1Ĕ�,ĈC¯�D[���e/T�l�ʵŶ2ɳ;đG"-ɉˆ D̴ 
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ʧ III. ȃŰ2 QA̯Annual̰ 

 ȊȸǼeMzå2ʾœÈ̯Machine-type tolerancḛ 

̜ȿ ˯ŭȊȸ̯ Non-IMRT  ̰ IMRT SRS/SBRT 

ʀ̃ɤȫ̯Disimetry̰     

XʀůĮŶ2ıȘÈ�B2Ĺ÷ 
X-ray flatness change from baseline 1% 

XʀŘɓƑ2ıȘÈ�B2Ĺ÷ 
X-ray symmetry change from baseline �1% 

̗ņʀůĮŶ2ıȘÈ�B2Ĺ÷ 
Electron flatness change from baseline 

1% 

̗ņʀŘɓƑ2ıȘÈ�B2Ĺ÷ 
Electron symmetry change from baseline 

�1% 

SRSĥˠ��m 
̯0.5 – 10 MU/deg2ɦħ̰ 
SRS arc rotation mode (range: 0.5–10 MU/deg) 

NA NA 

MUʽŎÈ vs. ȟŚ
È̷1.0 MU� 2%̯/
(B�ļ��Ǉ̰ 
T�l�ĥˠʽŎÈ 

vs. ȟŚÈ̷1.0°� 2%
̯/(B�ļ��Ǉ  ̰

Xʀ/̗ņʀÞìǯǿ̯TG-51̰ 
X-ray/electron output calibration (TG-51) �1%̯ɹŘʀ̰̃ 

XʀÞìÂǂ2ȟŚ̂ÀňƑ 
̯2*±�2ȟŚ̂1*�,Ƥ�ĈC˃̪̰ 
Spot check of field size dependent output factors 
for x-ray (two or more FSs) 

2%̯ȟŚ̂]Mb < 4x4 cm2̰ 

1%̯ȟŚ̂]Mb � 4x4 cm2̰ 

̗ņʀKz�Y�e2ÞìÂǂ 
̶̯*2Kz�Y�e/Pp�V�2Ƥ�ĈC
˃̪̰ 
Output factors for electron applicators (spot check 
of one applicator/energy) 

�2% 

̯ıȘÈ�B2Ĺ÷̰ 

Xʀʀ˘̯PDD10>��3 TMR20,10̰ 
X-ray beam quality (PDD10 or TMR20,10) 

�1% 
̯ıȘÈ�B2Ĺ÷̰ 

̗ņʀʀ˘̯R50̰ 
Electorn beam quality (R50) 

�1 mm 

ȢȫNOh`Âǂ2�ĹƑ 
Physical wedge transmission factor constancy �2% 

Xʀ MUɀʀƑ̯Þì�ĹƑ̰ 
X-ray monitor unit linearity (output constancy) �2%�5 MU 

�5% (2-4 MU) 
�2%�5 MU 

�5% (2-4 MU) 
�2%�5 MU 

̗ņʀ MUɀʀƑ̯Þì�ĹƑ̰ 
Electron monitor unit linearity (output constancy) �2%�5 MU 

XʀÞì2ʀ̃ȧÀňƑ 
X-ray output constancy vs. dose rate 

�2% 
̯ıȘÈ�B2Ĺ÷̰ 

XʀÞì2T�l�ʵŶÀňƑ 
X-ray output constancy vs. gantry angle 

�1% 
̯ıȘÈ�B2Ĺ÷̰ 

̗ņʀÞì2T�l�ʵŶÀňƑ 
Electron output constancy vs. gantry angle 

�1% 
̯ıȘÈ�B2Ĺ÷̰ 

̗ņʀ X̲ʀˡĺʀ̃Ȅ2T�l�ʵŶÀňƑ 
Electron and x-ray off-axis factor constancy vs. 
gantry angle 

�1% 
̯ıȘÈ�B2Ĺ÷̰ 

ĥˠȟŚ̯ʰŎ MU̲ʵŶ̰ 
Arc mode (expected MU, degrees) 

�1% 
̯ıȘÈ�B2Ĺ÷̰ 

TBI/TSET��m 
TBI/TSET mode ô¼ D 

PDD̲TMR̲OAF�ĹƑ 
PDD, TMR, OAF constancy TBI: 1%̲TSET: 1 mm̯ıȘÈ�B2Ĺ÷̰ 

TBI/TSETÞìǯǿ 
TBI/TSET output constancy 

2% 
̯ıȘÈ�B2Ĺ÷̰ 

TBI/TSET Ȯ2v��Æ̦ȮģÚHÖE&v�
�2Þì�ĹƑ 
TBI/TSET accessories 

2% 
̯ıȘÈ�B2Ĺ÷̰ 
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ʧ III. ȃŰ2 QA̯Annual̰̯ ɻ�̰ 

 ȊȸǼeMzå2ʾœÈ̯Machine-type tolerancḛ 

̜ȿ ˯ŭȊȸ̯ Non-IMRT  ̰ IMRT SRS/SBRT 

Ų»ŉȼɤȫ̯Mechanical̰     

[���eĥˠKMdc�e 
Collimator rotation isocenter 

�1 mm 
̯ıȘÈ�B2Ĺ÷̰ 

T�l�ĥˠKMdc�e 
Gantry rotation isocenter 

�1 mm 
̯ıȘÈ�B2Ĺ÷̰ 

ŕČĥˠKMdc�e 
Couch rotation isocenter 

�1 mm 
̯ıȘÈ�B2Ĺ÷̰ 

̗ņʀKz�Y�eM�e��hW 
Electron applicator interlocks ô¼ D 

ƽŚʀKMdc�e.ǼǳȼKMdc�e2

�ʛ 
Coincidence of radiation and mechanical isocenter 

�2 mm 
̯ıȘÈ�B2Ĺ÷  ̰

�2 mm 
̯ıȘÈ�B2Ĺ÷  ̰

�1 mm 
̯ıȘÈ�B2Ĺ÷  ̰

ȊȸĽǧ2&G; 
Table top sag 

2 mm 
̯ıȘÈ�B2Ĺ÷̰ 

ȊȸĽǧ2ʵŶ 
Table angle 1° 

×ǇĔ1Ř DȊȸĽǧ2ǘļċôİ 
Table travel maximum range movement in all 
directions 

�2 mm 

Ŏ¸ȟŚKWc]�̲�hWɠ 
Stereotactic accessories, lockout, etc. NA NA ô¼ D 

Ō×ɤȫ̯Safety̰     

|�f�˃̪̜ȿ 
Follow manufacturer’s test procedure ô¼ D 

ĚĖĒǜ̯Respiratory gating̰     

v��Pp�V��ĹƑ 
Beam energy constancy 

2% 

¸Ɂ/ƭŮĒǜǐ̊ǿɉƑ 
Temporal accuracy of phase/amplitude gate on £ȖÈ�B2Ĺ¸� 100 ms 

ĚĖ¸Ɂ/ƭŮ]�Z�l2ǯǿ 
Calibration of surrogate for respiratory 
phase/amplitude 

£ȖÈ�B2Ĺ¸� 100 ms 

M�e��hW˃̪ 
Interlock testing ô¼ D 
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ʧ IV. fMn�hW/�os�]�/s�g��NOh`̯Dynamic/universal/virtual wedgḛ 

 ʾœÈ̯Tolerancḛ 

̜ȿ fMn�hW �os�]� s�g�� 

ȃǊ̯Daily̰     

ńǵțǴǐ1 1*2ʵŶ2ȟŚŏǈ 
Morning check-out run for one angle ô¼ D 

ȃǙ̯Monthly̰     

×Pp�V�2NOh`Âǂ 
Wedge factor for all energies 

45, 60°2v���ƌ
ˡ2NOh`Âǂ

̯2%±Ṵ̂a 

45, 60°2v���ƌ
ˡ2NOh`Âǂ

̯2%±Ṵ̂a 

NOh`Âǂ 1.0�B
2Ĺ¸� 5%>��3

2% 

ȃŰ̯Annual̰     

ȟŚ̂×̉-NOh`ʵŶ 60 Ŷ.̲�̊2ʵ
Ŷ�A5ȟŚ̂]MbHƤ�ĈC˃̪ 
Check of wedge angle for 60°, full field and spot 
check for intermediate angle, field size 

10 cmȑ ȟ̲Ś̂]Mb2 80%-ʰŎ�EDɦħÛ2ˡĺʀ̃Ȅ2Ĺ÷
� 2%±Û 

 

a60Ŷ±ĺ2ʵŶH½Ȯ Dĵđ3̲45ŶHƲł D̴ 
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ʧ V. ��g��x[���e̯IMRT2ŏǈǚȝ-ʩʆHùå�&̰ 

Multileaf collimation (with differentiation of IMRT vs non-IMRT machines) 

̜ȿ ʾœÈ̯Tolerancḛ 

ȃ˳̯Weekly̰     

ŎƑȼ˃̪ 
̯vYhlxO�a2A�0�hg�XcX

��l̰ 
��x̊ˮ˷ʀ̃2ķí0/Hʱʲȼ1äŎ 

ȃǙ̯Monthly̰     

ʽŎȟŚ̂.ƽŚʀȟŚ̂2�ʛ 
̯2*2ȟŚ̰̂ 
Setting vs. radiation field for two patterns 
(non-(MRT) 

2 mm 

shWKhzɶCʽŎ̯Elekta2;̰ 
Backup diagraph setting (Elekta only) 2 mm 

��x̨ô˰Ŷ̯IMRT̰ 
Travel speed (IMRT) 

��x˰ŶƶĿ < 0.5 cm/s 

��x¸ʆɫŶ̯IMRT̰ 
Leaf position accuracy (IMRT) 

4*2T�l�ʵŶ2 IMRTȟŚ̂- 1 mm2��x¸ʆɫŶ̯wYh
lxO�a˃̪�ưȮ�ED'F�̴˃ ̪3ʙŴ2cX��l]Mb1

Àň D̰ 

ȃŰ̯Annual̰     

MLCˮ˷ʀ̃ 
̯��x�A5��x̊ˮ˷ʀ̃2ůḭ̲̆ ×

Pp�V� 
MLC transmission (average of leaf and interleaf 
transmission), all energy 

�0.5% 
̯ıȘÈ�B2Ĺ÷̰ 

��x¸ʆÜȩƑ 
Leaf position repeatability �1.0 mm 

MLCa��W_�hl 
MLC spoke shot �ýƃ 1.0 mm 

ÕȟŚ̂.ƽŚʀȟŚ̂2�ʛ 
̯×Pp�V�̰ 
Coincidence of light field and x-ray field (all 
energies) 

�2.0 mm 

SMLC-IMRTjal 
Segmental IMRT (step and shoot) test 

ˉŪ2 RMSǘļÈ < 0.35 cm 
0.35 cmǞȗ2ˉŪ� 95%±� 

DMLC-IMRTjal 
̯4*2�ʮ0T�l�ʵŶ̰ 
Moving window IMRT (four cardinal gantry 
angles) 

ˉŪ2 RMSǘļÈ < 0.35 cm 
0.35 cmǞȗ2ˉŪ� 95%±� 
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ʧ VI. ƽŚʀȲÐ̯Imaging̰ 

 ȊȸǼeMzå2ʾœÈ̯Application-type Tolerancḛ 

̜ȿ Non-SRS/SBRT SRS/SBRT 

ȃǊ̯Daily̰a   

ů̙ kV, MV̯EPID̰ȲÐ    

ʦɛ̍ǾM�e��hW 
Collision interlocks ô¼ D 

ǘɲȼ0¸ʆȉ=ɫŶʿʎȏ 
Positioning/repositioning �2 mm �1 mm 

ȲÐɬ�Ȋȸɬŷǹ2�ʛ 
̯1*2T�l�ʵŶ̰ 
Imaging and treatment coordinate coincidence 

�2 mm �1 mm 

[��v�� CT̯kV, MV̰    

ʦɛ̍ǾM�e��hW 
Collision interlocks ô¼ D 

ȲÐɬ�Ȋȸɬŷǹ2�ʛ 
Imaging and treatment coordinate coincidence �2 mm �1 mm 

ǘɲȼ0¸ʆȉ=ɫŶ 
Positioning/repositioning �1 mm �1 mm 

ȃǙ̯Monthly̰    

ů̙ MVȲÐ̯EPID̰    

ȲÐɬ�Ȋȸɬŷǹ2�ʛ 
̯4*2T�l�ʵŶ̰ 
Imaging and treatment coordinate coincidence (four 
cardinal angles) 

�2 mm �1 mm 

aY���X b 
Scaling �2 mm �2 mm 

ɚ̊ßʶʓ 
Spatial resolution ıȘÈ c ıȘÈ 

[�l�al 
Contrast ıȘÈ ıȘÈ 

ĭ�Ƒ.qMb 
Uniformity and noise 

ıȘÈ ıȘÈ 

ů̙ kVȲÐ d   

ȲÐɬ�Ȋȸɬŷǹ2�ʛ̯4*2T�l�ʵŶ  ̰
Imaging and treatment coordinate coincidence (four 
cardinal angles) 

�2 mm �1 mm 

aY���X 
Scaling �2 mm �1 mm 

ɚ̊ßʶʓ 
Spatial resolution ıȘÈ ıȘÈ 

[�l�al 
Contrast ıȘÈ ıȘÈ 

ĭ�Ƒ.qMb 
Uniformity and noise ıȘÈ ıȘÈ 

[��v�� CT̯kV, MV̰    

Ų»ŉȼȀ; 
Geometric distortion 

�2 mm �1 mm 

ɚ̊ßʶʓ 
Spatial resolution ıȘÈ ıȘÈ 

[�l�al 
Contrast ıȘÈ ıȘÈ 

HU�ĹƑ 
HU constancy ıȘÈ ıȘÈ 

ĭ�Ƒ.qMb 
Uniformity and noise ıȘÈ ıȘÈ 
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ʧ VI. ƽŚʀȲÐ̯Imaging̰̯ ɻ�̰ 

 ȊȸǼeMzå2ʾœÈ̯Application-type Tolerancḛ 

̜ȿ Non-SRS/SBRT SRS/SBRT 

ȃŰ̯Annual̰    

ů̙ MVȲÐ̯EPID̰    

SSDʽŎÈ.ŏ̒2È̯ċô×ɦħ̰ 
Full range of travel SSD �5 mm �5 mm 

ʨǔʀ̃ e 
Imaging dose ıȘÈ ıȘÈ 

ů̙ kVȲÐ    

ʀ˘/Pp�V� 
Beam quality/energy 

ıȘÈ ıȘÈ 

ʨǔʀ̃ 
Imaging dose ıȘÈ ıȘÈ 

[��v�� CT̯kV, MV̰    

ʨǔʀ̃ 
Imaging dose ıȘÈ ıȘÈ 
 

 

ʿʎȏȲÐĈƈ_aj�-¸ʆĹ¸̃HʹȖ�̲$2Ĺ¸̃HÆǿ�&¸ʆ-ÜŶ¸ʆȟđȲÐHĈƈ�,̲¸ʆÆǿɫŶ

Hɉˆ D˃̪Hƫ ̴ 
 
a>��3̲Ş0�.>̲ȲÐʩʆ�Ȋȸ1½Ȯ�ED�.̴ 
bȲÐĈƈ1˯ŭ½Ȯ�ED SDD-aY���XHŏǈ D̯dxlNOK2Ǽʓ-ʹȖ�ED˝̖ɫŶHɉˆ D̴̰  
cıȘÈ̯baselinḛ.3̲ĉÖE˃̪ǐ2k�e.Ēɠ>��3$EACÒE&ȖŎk�eHɌ ̴ 
dkVȲÐ3 2ǽÓ2ˮʱȲÐ.ƽŚʀȲÐ2ĆǇHƖę D̴ 
eTG75-�ŏóʀ̯̃effective dose �̰.�,Ĵė�EDȖŎʀ̴̃ 
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