PH.D, ANNE ARUNDEL MEDI

SESSION WILL HAVE
WILL PRESENT FOR APPFK
MINUTES.

PART 1 WILL COVER A BIT OF TH
BACKGROUND AND SOME TOOLS FOR
PSQA.

PART 2: JACLYN CARROLL, WILL DISCUSS
TG-218 AND ITS INTRODUCTION INTO THE
CLINIC

 AND WILL DISCUSS

D MIFTIN, WILL DISCUSS THE
ORWARD AND FUTURE OF PSQA

* WE WILL HAVE TIME AT THE CONCLUSION
OF THE TALKS FOR SOME QUESTIONS AND
DISCUSSIONS.
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LEARNING OBJECTIVE

1. RECOGNIZE CHARAC

2. THE DIFFERENCE IN MEASU AND RECOMMENDATIONS
FROM TG-218.

3. SPECIFIC QA MEASUREMENTS ASSOCIATED WITH IMRT QA.

4. IMRT QA PROCESSES AND LIMITATIONS OF PORTAL IMAGERS.

5. LOGFILES TO COMPLIMENT OR POSSIBLY REPLACE MEASUREMENT BASED IMRT QA.
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INTRODUCTIONSAIN SRS, BRREATNENT SPECIFIC QA
BRIAN HASSON PH.D:;;"ANNEARUNDEL MEDICAL CENTER

ANNAPOLIS, MARYLAND
)

\

+ ANNE ARUNDEL MEDICAL CENTE NCER INSTITUTE
VAGINAL AND PBI(SAVI/CONTURA)

* FOUNDED IN 1902 : OVER 400 BEDS A '« DR PROSTATE SEED IMPLANTS

HOSPITAL: 5 LOCATIONSSEE S » ECLIPSE TREATMENT PLANNING (AAA +
PROVIDER IN MD ACUROS + MONTE CARLO): IPLAN: PB, MC,

« DECESARIS CANCER INSTITUTE s
* 3 VARIAN LINACS 21EX (OBI): NOVALIS TX .
NI O 2 GENETICIST, 2 SOCIAL WORKERS, 2 PATIENT
« SPECIAL PROCEDURES: FINANCIAL ADVISERS, SMOKING CESSATION,

* SRS/SRT CRANIAL, SBRT (LUNG, SPINE,
PANCREAS, H&N AND LI ( H THERAPIST.
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* WHY PSQA? SEEMED WE WERE
« IN THE EARLY1990’S A FOR MANY MORE
SPECIALIZED CASES:
« TBI, TSEB, SMALL E-CUTO

¢ SOME VERY COMPLEX CASES — W ALK IN 2001: “MY NEW JOB”.
APPENDAGE SKIN TX’S.

WE DID NOT DUE PSQA FOR MAJORITY OF BN IO DOSE DURING

CASES. TREATMENT REVEALED NEW QA STEPS TO

EVEN DYNAMIC WEDGES CAME INTO INSURE ACCURATE DELIVERY.
CLINICAL USE WE DID NOT DO PSQA. * MLC QA, GANTRY SPEEDS, DOSE RATE

* 3D PLANS CAN PRO
HOMOGENOUS DOSE

Fararard Flas Contorvn ol T o boiegre

* IMRT PLANS CREATE STEEP D
REGIONS.
* PER FIELD
* PER PLAN

* VMAT AND RAPIDARC PLANS CREATE STEEP
DOSE GRADIENTS AND LESS DOSE SPILLAGE
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SO THE 2-FOLD ISSU
¢ CAN MY PLANNING
¢ CAN MY MACHINE ACTL
FOR MEDICAL PHYSICIST THESE
* DO WE ACTUALLY HAVE TOOLS AND EASURE THE DOSE?

| WOULD CONTEND WE DID NOT HAVE THE ACTUAL ANSWERS, BUT STARTED TO DEVELOP BOTH
THE TOOLS AND UNDERSTANDING.

REALIZED IN SRS/SRT CASES WE WERE USED TO MEASURING SHARP GRADIENTS — PROBABLY A
GOOD STARTING POINT.

CRANIAL SRS CA ARE USEFUL

IGH DOSE GRADIENT

/@ o 0 0 AMBERS CAN BE USED IN LARGE NEARLY
‘ ‘ MOGENOUS DOSE GRADIENT REGIONS.

® NEAR ENERGY INDEPENDENCE

\\ @ | FAST RESPONSE
\
'V

SENSITIVE

CHAMBER SIZE SHOULD NOT BE LARGER THAN THE
HOMOGENOUS REGION FOR MEASUREMNTS
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3000 Gy MRT

* NOT EFFICIENT
* (9-FIELD SPLIT WITH N
* PHANTOM RESTRICTIONS
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WHAT DO WE DO TO

WHEN WE LOOK AT A DC

COMPONENTS TO CONSIDE
e DTA — DISTANCE TO AGREEMEN AND PLANNED DOSE).
* DOSE DIFFERENCE (DETERMINE DOSE D OINT MEASURED VERSUS PLANNED).
* GAMMA ANALYSIS (COMBINES BOTH A DISTANCE A COMPONENT)

TO DO A REASONABLE ANALYSIS WE NEEDED SYSTEMS THAT COULD COLLECT A LOT OF DATA QUICKLY AND
PROVIDE THE ANALYSIS FOR MANY DATA POINTS.

THESE WILL BE DISCUSSED IN MORE DETAIL LATER IN THE SESSION




SUN NUCLEAR: MAPCHE

CAN BE USED

FOR PERPENDICULAR COMPC
RECOMMENDED)

CAN BE USED FOR PERPENDICULAR
TOTAL COMPOSITE WITH MAPPHAN

1,527 DIODE DETECTORS
DIODE SIZE 0.48mm.
SPACING 7.07mm
SAMPLING 50ms
BUILDUP 1.5cm

RELATIVE OR ABSOLUTE DOSE DATA
*  GAMMA ANALYSIS OR DTA

RPENDICULAR FIELD-BY-FIELD.
ITE WITH MINIPHANTOM

ATION CHAMBERS
CHAMBER DIAMETER 4.5mm
SPACING 7.6mm

SAMPLING 20ms i *’y

BUILDUP 3.1Tmm

-

E MATRIX FFF (48GY/MIN)

* ARCCHECK

* 1386 DIODES
» DIODE SIZE 0.8mm D
¢ SPACING 10mm
* BUILDUP 3.3cm
¢ SAMPLING 50ms
* CENTRAL CAVITY FOR ION CHAMBER OR FILM

* RELATIVE OR ABSOLUTE DOSE DATA

* GAMMA ANALYSIS, DTA, OR GRADIENT
COMPENSATION

3/29/2019



DELTA 4: SCANDI DC
ISOCENTRIC DOSE MEA

1069 P-TYPE DIODES
¢ SPACING VARIABLE — 5SMM INNER, TON
* CENTRAL ION CHAMBER MEASUREMENT

ABSOLUTE DOSE MODE
* GAMMA ANALYSIS, DTA, DOSE DEVIATION

OCTAVIUS

OCTAGONAL PHANTON
DIODE ARRAY.

1405 IONIZATION DETECTORS
* CAN BE CALIBRATED COy,
¢ CHAMBER DIAMETER 4mm
¢ SPACING 7mm
* SAMPLING 100ms

MEASUREMENT PLANE AT ISOCENTER

3/29/2019



DOLPHIN
* TRANSMISSION DETE
* 1513 IONIZATION CHA
¢ 3.2mm ION CHAMBER DIAMETE
¢ 5mm RESOLUTION

VERY FAST SYSTEM ATTACHED TO GANTRY
CAN BE USED WITH ACTUAL PATIENT DELIVERY

DOSE NOT INCLUDE COUCH ERRORS
O IS THAT A PLUS OR MINUS.

3/29/2019
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Software allows for Profile Comparison —
Composite Dose

LOGFILE/TRAJECTOR

A NUMBER OF VENDORS C
COMPARE BACK TO THE PLA}

* MOBIUS (VARIAN)

* PERFRACTION (SUN NUCLEAR)

VERY FAST AND CAN BE DONE FOR EVERY
TREATMENT.

FIELD OF DETECTION (40cm)
* RELATIVELY GOOD DOSE LINEARITY (0.4%)
« RELATIVELY GOOD ENERGY LINEARITY

NEAL ET EL DETERMINED THERE COULD BE ERRORS e CAN MEASURE EXIT DOSE ON EVERY PATIENT
>1mm THAT ARE NOT DETECTED IN LOGFILE PSQA. TREATMENT DELIVERY

3/29/2019
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SO WHY PSQA?

ONE UNDERSTANDING
* MD ANDERSON IROCP
* H&N 90%, LUNG 85%, L 80%: (5%/3mm)

IROC FINDINGS
¢ SYSTEMATIC UNDERDOSING : DISCR
* (GLENN ET AL PHYS MED BIO 2018): NO CORR N FAILS AND MODULATION COMPLEXITY
* MCKENZIE FOUND LARGEST CONTRIBUTION TO OVERALL ERROR FOR REPRODUCIBILITY IN PSQA WAS: QA SETUP
VARIABILITY
WHAT IS THE AVERAGE CLINICS PASSING RATE FOR PSQA?
* AT AAMC APPROXIMATELY 98% PASS RATE 3%,/2mm.
* NELMS ET AL: DID NOT FIND CORRELATION BETWEEN GAMMA AND DOSE ERRORS
* KRY ET AL: POOR AGREEMENT BETWEEN IMRT QA AND IROC HOUSTON PHANTOMS

WE HAVE IMPROV!

WE HAVE IMPROVED
* 1G-218

PSQA CONTINUES TO BE CENTR Y CHANGING TECHNIQUES
USED FOR TREATMENT '

* VMAT — RAPIDARC
* 4D — MOTION MANAGEMENT
* MACHINE IMPROVEMENTS AND CHANGES (MLC, COUCHES, DOSE RATES, GANTRY /COLLI SPPEDS)

PSQA CONTINUES TO CHANGE AND WILL CONTINUE ON THIS PATH.

12
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PSQA FOR SMALL F
+ SRS/SRT/SBRT
* MULTIPLE METS TREAT.
ITS NOT JUST A BILLING MATTE
+ IROC RESULTS POINT TOWARDS NEED FO

NOT SURE | AGREE WHEN IT COMES TO PSQA — BUT WE HAVE CERTAINLY DEVELOPED NEW
TOOLS, TECHNOLOGIES, AND ABILITIES TO MAKE PSQA MORE EFFICIENT AND RELIABLE.

13



INSTITUTIONAL PATIENT
* 1JROBP, 90, (5), 119

INVESTIGATION OF ERROR DE
PHYS., 18, (4), 2017.

GLEN ET AL, J. APPL. CLIN. PHYS.,

M. MIFTEN ET ALTOELERANCE LIMITS AND
OF AAPM TASK GROUP 3 218. MED PHYS, 45, (4),

QA METHODS, J. APPL. CLIN.

SED VERIFICATION QA. RECOMMENDATIONS

N. DOGAN 2005; TOOLS FOR IMRT QA; HITPS://ANVAAAASAARNIOREAMEENNCS/05AM /PDF /18-2603-13434-480.PDF.

STANHOPE ET AL, EVALUATION OF MACHINE LOG FILES/MC BASED TREATMENT PLANNING AND DELIVERY QA AS COMPARED TO

ARCCHECK QA, MED. PHYS. 45, (7), 2864-2874, 2018

: A. MOLINEU, CREDENTIALING RESULTS FROM IMRT IRRADIAITONS OF AN ANTHROMORPHIC HEAD AND NECK PHANTOM, MED. PHYS.

40, (2),022101 (1-8)

TRUE OR FALSE: WHEN PERFORMING PA!
THE INDIVIDUAL DETECTORS SHOULD NO'
REGION OF DOSE TO BE MEASURED TO AVO

TRUE
FALSE

N. DOGAN 2005; TOOLS FOR IMRT QA;
HTTPS: AA

THE PERCENTAGE OF INSTITUTIONS THAT FAILED THE IMRT IRRADIATION OF TH
AND NECK PHANTOM USING A 5%/4MM DTA CRITERIA IS APPROXIMATELY:

3%
18%
36%
70%
REFERENCE: A. MOLINEU, CREDENTIALING RESULTS FROM IMRT IRRADIATIONS OF AN
ANTHROMORPHIC HEAD AND NECK PHANTOM, MED. PHYS. 40, (2), 022101 (1-8), 2013

METHOD, AND THE TOLERANCE FOR
D BE2

SION, +£0.5% BASELINE

ANSMISSION, 1% BASELINE
RANSMISSION, £1% BASELINE

AGE TRANSMISSION, £0.5% BASELINE

IN, TASK GROUP 142 REPORT: QUALITY ASSURANCE OF
CAL ACCELERATORS, MED. PHYS., 36, (9), 4197-4212, 2009.

THE LARGEST CONTRIBUTION TO THE OVERALL ERROR IN REPRODUCIBILITY OF
PATIENT SPECIFIC QUALITY ASSURANCE IS2
* QA SETUP VARIABILITY
PLAN MODULATION FACTOR
BEAM OUTPUT VARIABILITY
DETECTOR RESPONSE RATE

REFERENCE: M. MCKENZIE, REPRODUCIBILITY IN PATIENT-SPECIFIC IMRT QA, J.
APPL. MED. PHYS., 15, (3), 4741-4758, 2015
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