Section 3. Brachytherapy Physics

HDR Installation, Commissioning, and
Procedures
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HDR definition

e NRC definition of a remote afterloader:

— A brachytherapy device that remotely delivers a
dose rate In excess of 12 Gray per hour to a
point or surface where dose Is prescribed

« 10 CFR 35.2




Required Equipment

HDR Unit

Applicators

TPS

Well chamber
Electrometer

Survey meters

Other safety equipment




Where will the unit reside?

Dedicated suite
Shared with Linac/simulator

Depends on patient load, financial
constraints, spatial constraints

Close to other imaging rooms for ease of
CT/MR acquisition




Shielding

e | DR
— Where will the patient stay during treatment?
— Shielded hospital rooms
— Vacating nearby rooms
— Portable shields

e HDR

— Shielded vault
* Typically 0.3-0.6 m concrete or 4-5 cm of Lead

— Proximity to offices, etc




Room Shielding
Pd’
wrT

B — barrer transmission
factor

P — max permissible

weekly dose

d — distance from source
to point of inferest

W — workload
T — occupancy factor Dictated by the NCRP, 20 pGy/hr.
Aver # pt’s per week x air kerma rate

B

#HVL = _In(B); #TVL = _log(B)

P.

. Shieldins Techni oy Facilities. 2nd Edition, Medical
Physics Publishing, 2002.




NRC Licensing

e According to 10CFR35, the licensee must provide
the following:
— Facility diagram w shielding
Information on equipment
Training and experience of the RSO, AU, and AMPs
Radiation safety precautions and instructions
Methodology for measurement of dosage

— Calibration, maintenance, and repair of instruments and
eqguipment necessary for radiation safety




Commissioning of the Varian VariSource 200 RAU

e Survey of RAU

 Verification of vendor’s stated source strength (Physics
residents please refer to Goetsch article: Calibration of
192Ir high-dose-rate afterloading systems. Med Phys,
18(3), 462-467.)

Positional accuracy
Timer test

Interlocks, beam-on lights, audio-visual
Room survey (Check the room shielding)
QA procedures (daily/source exchange)

Emergency Procedures (AU and AMP directly
responsible, but all personnel trained)

Training (Emergency and Operation)




Safety features
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Location: Current time

Operator:

Patient: Patient ID: Birth date

Total dose (cGy): Planned strength (Ci) Applicator

Fraction:

Channel Current dwell Scaled dwel
name fime secs time sacs Channel Catheter
length cm

well positions

tment code




Daily QA

Functionality of safety interlocks
Emergency equipment
Detectors/survey equipment functional
Camera and Intercom equipment
Correct date, decay factor, time




Source Exchange Parameters

Source calibration (within 5%)

Source positional accuracy (within 1 mm)
Safety Checks

— Emergency stops

— Door

— Lights/warnings/alarms

Timer accuracy/linearity
Applicator/transfer tube lengths and condition
Other tests:

— Catheter misconnect

— Obstruction detection
— Back up battery test




Source positional accuracy
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QA (After Commissioning...)

Frequency of tests (daily,
source exchange, repair)

Types of tests

Specified in Title 10 Code of
Federal Regulations (CFR)
Part 35 entitled Medical Use 2 T ey Soum gty

of Byproduct Materials A
(Section 600 pertains to RAU)  [&=2

cCymh’

WWW . n rC . g OV Expected | =

Door Interlock

Emergency Stop

RoomuAIachine indicator lighks/Display test
Yisual'Audible Contact

Emergency Equipment Present

Instruction Manual Present

Prime AlertBackup Battery Function

TCS Dake/Time Correct

TCS Source Strength Correct

Survey Meter Present

MNumber of source runs (= 1000°%)
Mumber of dummy runs = lod0’?)
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TG59 — HDR program

e The nature of HDR means one goal Is to
minimize time the applicator remains in the

patient
e This must be done carefully...
— Develop formal, written procedures
— Exploit redundancy
— Explore quality improvement techniques
— Teamwork, efficiency, experience




TAsLE X1 Essential physics and QA duties duning applicator insertion.

System fested

Test and pomnt

Tast methodelogsy

Applicator 1dentty

Applicater insertion

Lecation of targst
volums

Treatment record

Applicator type and dumensions
(e.g., eylmder or colpostat
diameter) consistant with
clinician’s intent

Limitations of afterlcader respected

All adapters, radiographic
markers, clamps corectly
azsamhled

Ohparating room data relevant to
definmg distal- and proxamal-
mest dwell posibons m each

catheter 1dentrhed

Insarted appheators accurataly
recorded

Hand requested applicator to plysician, make certan
phyvsician knows which ene 15 meerted into patient and 15
compatible with sslectsd meodaliy (HOE, LDE, MManual,
afc.

Adequate distal margin and prosamal leader to allow
conmection fo freatment vt Treatment vohime within
programmabls range. Catheters not kmked or constzcted
dunng mserion.

Diract visualzation

Ak radiston oncologist how target wvolume'zea 15
identified. Fecord all relevant information, e.g., surgical
clip location, bronchescope mesertion depth to  fumer
margin, radiograploc landmarks, ete.

Verify diagram dravwm agamst obsarvations




Required reading for physics
residents...

The specific review of each plan should begin with ven-
fication of input data, including:

name of patient and date of treatment:
source strength matches the dec 1e;
libration data)

gorithm used was con-
sistent wit raph geometry;
' all quantities;

step size (or length);
optimization scheme and prescription criferion chosen
are consistent with implant geometry and clinical intent;
dose per fraction matches the treatment prescription;

ted implant geometry matches radiographic

ance from machine reference point to distal-most
dwell location;
dwell times and locations programmed in the treatment
vnit match those on the plan:
Correctness of treatment wnif programs recalled for
treatment of subsequent fractions, including handling of
- comrections. The GammaMed HDE Treatment
Planning and Treatment Delivery stermn handles

wrce decay in a vnigque way. All freatment plans cre-




TanLe 3T, Crizical seps in the meammsnr pla==ing procast. The individnal listed fret (primasy) is recponsthis
for sxecating the activity whils the mcoed imdhidoal (secondasy) is meponzible for verifiing the procedes.

Prinzary/secondasy
indivizal Attty Mathodology

Flryricist raviews with destmsmian:
wihich writen procedue, f ey, to be followed
Physicies Doimetrict B traartmen ar ide=sifiss reconstmucticn, optinzaticn, doce
plaz=ingprocedcw spaciiicaion procedurss to be used for e cacs

zandard pasteen need (g, inmacavitary

muplazs), procedars typs 2md protoce] idsoofied

Dosimetrist Physicist Active dwall positions
localizasion
Channgl zemnbars masched to radiographic
i=aaga, Teatmest langth, a=d fimt and last dwedl
posdtions in sach catheter calonlassd Phymicin
1o ERa.

Compare patient Danme ox prescripiioz,
radiographe, localizasion dat, and HORE
Varfy plan input data muaznsnt wchadule
Confirm date/ime displaysed on ETP. and that
displavad woarce soemgth agrees with couzos
Imventory o chart
Check sotured Zaily doss againet prascripson
for wach cathessr check lemgh, dwll spacing,
and active dwell positton mumbers agat=gs
becalizaten protocal oo plaz=ing procedurs
Check mdiograph onsnfations, distancas,
mzagnifications, 2=d gamiry angle agai=gt
reguiraments for salectad sowrce posdticn
reconscucton algomitem

Intmdad volume mezsed to desimed doss
s clinical adeguacy of
Eadiztion czcolog I Crptizmizaticz geals and consmaint catisSed
Accapt or reject plaz




TanLe XV. Protrsatment physicist review of HOR treamment plaz and dwell-tims caloslatoss.

End poi=t

Check methodalogy

Patiemt ideesity

[opeat dafa

Positionz] accuracy.
[rple=t peometry

Flan optiniration process

Does caloalasion
ACCATACY

Clmical adequacy

Duaily meammsat recond

Compars  patienmt  names‘mumbers'dates  prinked oo
presczipsion, simulaber mdiegrapis. chert, and lecalizticn
form

A described in taxt

Applicater: modeled in treatment plan maich thes of
opsrating roon: descopiics and imoplast doagrans

WVarfy mechizg azd localizzsion calculations against
radiographs if imizeeiitial comanchimi=al implant.

Compare wctive dwell posidons, dwsll seraratiom, and
trawmect lemgth listed oo computer plaz to localiztion
form or o appropmate texmmest plannimy procedurs.
Compars teoes orthogonal Emsnsions of implint mearmrad
from AP and [awmal radiegraphc to comecponding
dimemzions of gapkic plaz. Check madiograph creniations,
dicmoes, magnificetions, amd gy amEleagaingt
Teqursmens for selected ource posifion meconsTuction
alpocithmn,

Appruprizss optinzatico option ueed

Dicas optiznizaticn and doss specification podnis in correct
Incatio= ralative to danll pociton: o= graphic pla=
Expacizd itodose cave paasss thromgh doce specification
paimiE.

Optimirason algonthn: prodeces expected dismbuoton of
dwall watghts, covarage of targst volums, and disafeton
=t hiot spets or parphemalcanml

mininzzn doss rado. Implint quality pammsten derved
from dess-volume histograzes, if availabls a=d poendiously
validated, should e checked.

(RAK)Ydose raso falls withi= sxpacied range.
Awmming dismitedon of dosll times on computer |
priztont, manually

caloalarad doss agress with doss calculated by BTP oy
within sxpectad toleranca.

Disac at clinically importnt points of i=tarsst agres
valugs intrpelaied from isodoses.

[eodosa curves caboulaied i= appropriste plans:

Prascrbed doga, applicater salected, a=d dows distnbaicn
oI aizh Policias of Tmatsnt for padient’s dissacs
ot physicist’s mnderstanding of physicia="s chinical intant
Volms covarsd by pesscripon modoss sarface comsisbant
with all known targes localization data
Maxizmm doss and dess o critical amarommic SETUCUrSS,
rinding previoncly admi=iriered therapy, within acceptsd
TANZE

Source emengh, tofl dwell dme, o2l IRAE. no. and oyps
of applicators cormecthy s=tered info daihy musment record




Tanue XVIL. Poct-teamsent QA chacks.

Patiami parsoe=sl
sefury

Traemness accura cy

Chart erder

[ndin-idual

Cpsrasor

Crpsraior

Crgrasor

Arqa muozdtor checksd befors sztering the room
Enter room kading with soreey metromess oo
confirm complats mwtraction of source

FDE. device chut down and secored afer
patisst remrred

Fill in dathy meaizosot reacord
Cozmpars total dwell tme oo ineeriomsd wssi
inpout 2zess with calonlesion.

All formw and checkliss: complate and proparhy
filed in char.




Why so many rules?
Aka the “Omnitron” incident

NUREG-1480

Loss of an Iridium-192 Source and
Therapy Misadministration at
Indiana Regional Cancer Center
Indiana, Pennsylvania, on

November 16, 1992




What happened?

e Patient was treated on Nov 16, 1992 and died on
Nov 21.

e Patient had 5 catheters for her treatment with a 4.3
Cli source
— Dummy wire went through all 5 catheters initially
— Treatment wire treated 4 catheters

— After multiple attempts to put the source wire in the 5t
catheter, the treatment was aborted




cont...

An area monitor was observed by 3
technologists and a physician being in an
“alarmed” state at multiple times when the

source should have been parked

No one conducted a radiation survey despite
the availability of a survey meter

Console indicator said “safe”
Sent the patient back their nursing home




cont...

o After a few days, the catheter came loose
and was discarded by the nursing staff at the
nursing home

e Went in a “red bag” which was picked up
by disposal and sent to medical waste
facility

 Source was detected on Nov 30" by the
waste management system




Cont.

* No other patients had been treated In this time
with the first source

A second source broke at another facility on Dec
1. The medical physicist promptly was aware and
acted appropriately to retrieve the source and no
unnecessary exposures were reported

Determined cause was degredation of the teflon in
the presence of moisture which releases hydrogen
flouride that erodes the nitinol encapsulation




cont...

e Cause of death: Acute radiation exposure
e 94 other persons were Irradiated

e Human error, not following procedures,
lack of training, and rapid expansion of the
facility from 1 to 10 centers were all
attributed to the cause.




Other readings

 |[CRP PUBLICATION 97 PREVENTION OF
HIGH-DOSE-RATE BRACHYTHERAPY
ACCIDENTS

— More than 500 HDR accidents (including one death)
have been reported along the entire chain of procedures
from source packing to delivery of dose. Human error
has been the prime cause of radiation events. In the
present report, the International Commission on
Radiological Protection concludes that many accidents
could have been prevented if staff had had functional
monitoring equipment and paid attention to the results.




Other reading...

NUREG/CR-6125
Vol. 2

Human Factors Evaluation of
Remote Afterloading Brachytherapy




Table 5. Distribution of Human Error in Brachytherapy
Misadministrations in Relation to RAB Functions and Tasks

Number of Description of
Function/Task Misadministrations Human Error
L Patient Preparation
1. [Patient scheduling, identification and wracking | Misidentify patient
2. Patient instruction i
3, Life support monitoring 0
4,  Applicavor placement and stabilization LN
5. Patien! transportation L
[I. Trearment Planning
. Simulatbon with dummy sources L
2. Target volume localization | Poor mapping of target volume o tumor
3. Radiation prescription a
4. Drwell position localization 2 Interpretation of imaging data inaccurate
5  Dosimetry 4 Ciose calculation ermor
fi.  Treatment plan eelectinn and approseal | Fril to incependently verify plan
[II. Treatment Delivery
I.  Treatment set-up 4 Wrong treatment site
Wrong number of sources loaded
Wrosig activity soudrces boaded
2. Treatment plan entry 4 Misenter plan values
'lu'r'rnng [reatment sile
3. Venfy treatment data prior 1o treatment | Fail 10 venfy plan
4. Treatnent session mmioing 3 Wiy source placeiment in applicaio
Fail to detect dislodged source
3. Treatment session control 0




1V, Post-Treatment

Source guide tube disconnection
Applicator removal

Patient transpomation

Treatment verification
Record-keeping

Quality Assurance and Malatenance

Source exchange

Source calibration

Equipment and software updates
Troubbeshooting

Routine quality assurance

Fail to account for all sources
Fail io maintain adeguate records

[mproper packaging of source
Calibration units different

Fail to perform radiation survey

NUREG/CR-6125




Table 7. RAB Staff Judgments of Workload Factors

Treatment Planning Treatment Delivery

RAB Time Mental Time Mental
Type Pressare Effort Stress Pressure Effort Stress

HDR 2.0 Z.
LDR 2.0 &

2.1
1.5

Mean 20 2. 20

Nole: Responses were made wsing a 3-point rahing scale. A score of | commesponds 10 a perceived low level of the workload factor, 2 cormesponds 1o a
maderate level, and 3 comesponds to a high level.

Table 8. RAB Staff Judgments of Workload Factors by Job Category

Treatment Planning Treatment Delivery

Job Time Mental Time Mental
Category Pressure Effort Pressure Effort Stress

Omcologists 20 24 ; 1.5
Physicists 2.1 26 . 1.8
Radiation Therapy

Technologists 20 25 . 1.9

Mote: Siaff judgments were made using a 3-point rating scale. A score of | cormesponds o a low level of the indicated activity or parception, 2 corresponds
10 a moderate level, and 3 corresponds to a high level.




Step Description

Info Input

Control OQutput

System Feedback

Possible Errors

Receive and identify
patient to be treated

Patent ID.
Scheduled patient.
Scheduled treaiment.

Identification of
patj::nt

Mismartch patient and
treatment session

Instruct patient on
treatment session
event sequence and
desired patient
responses

Patient understanding
and capabilities:
Expected treatment
session scenario

Treatment session
events

Patient acknowledges
instruction

Fail to mstruct patient

Place patient 1n
treatment location and
atiach patient support
equipment

Patient support
equipment needed

Location of patient

Fail 10 attach all
patient support
equipment

Move afterloader unit
into treatment position

Locate trolley source
head within range of
patient

Do not position
alterloader properly

Activate afterloader
brake

Proximity to patient

Press Brake switch

Brake Lock light

illurminates

Do not activate brake

Adjust source head
elevation and
orientation

Proximaty to patient

Press Head switch

Head raises or lowers;
Up or Down light on

Do not onenl source

head properly

Connact patient’s
applicators to
appropriate afierloader
channels with source
Euid: tubes

Map of afterlpader
channel - applicator
connections desired

Connect each
applicator to its comect
source guide tube

Source guide tubes
snap into seated
position of applicators

Mismateh soufce
guide tubes to patient
applicators




About the VVarian VariSource 200

20 channels

Step size of 2-99 mm, 1
mm increments

One active source, one

dummy source
1000 active runs
1640 dummy runs

Crank located on the side
for retracting active wire
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About the HDR Source e ) | o35

Refer to source as the
“wire”

NI-T1 wire

0.1 cm NI-Ti
encapsulation

2 - 0.25cm Ir-seeds

Greater anisotropy at the
distal tip of the source

Distance away (x) in cm




Commissioning of the Applicators + TGTs

e Measurement of
treatment length inside
applicator + TGT

* Ruler using a dummy
wire

« Called the SPS (source
position simulator) for
Nucletron




Audioradiography

Examine distribution of radioactivity in the source
itself

Records position of the source relative to the end
of the transfer cable

Record relative position of each source in a source
train

Check the reproducibility of source positions
when inserted into catheters, needles, or
applicators

Every new device should be autoradiographed
prior to use and as routine QA




Commissioning of Autoradiograph Jigs for Varian

 Verify programming of
Interstitial and GYN
Intracavitary treatments

 Verifying integrity of
TGTs

 Verify positional
accuracy of source




Utility of the Autoradiograph

| hecAinOn pre-Treatment Record [Faemm:
20060885

Homo: R,
initiats: S
Plan Session: 3 of Applicator: )
Current Session Plan
Step size: 5.0 mm

Channel 1] _Ghannel 2

1,406 g

1
Timeds)
14 VariSource VERSION £.57.00 -- BJH HDR Suite 2 -- Radiation Oncology -- AL Serial Wo.: 600411 PAGE 1 - 29 DEC 2006 12:26
[ Treatment Verification and Personal Information for Patient File 062409 1

DWELL TIMES HERE ARE COMPUTED BASED OW CURRENT SOURCE WIRE ACTIVITY
ON 29 DEC 2006 OF 7.0B4 CURIES, DECAYED 39 DAYS FROM CALIBRATION DATE 20 MOV 200
USING A BALF LIFE OF 73.83 DAYS.

AFTERLOADER SOURCE WIRE SERIAL NUMBER: 02-01-1362-001-112005-10216-80

SCALE FACTOR APPLIED TO INITIAL PLAN DWELL TIMES: 0.141.

PRESCRIPTION: 00.00 Y in  FRACTIONS

ATTEMPTED FRACTION #: 08. PREVIOUSLY COMPLETED FRACTIONS: O7.

RAME
PATIENT ID: G
RECORD NUMBER:
DOCTOR: PWG
DOSIMETRIST:  UNKNOWN
TREATMENT SITE: CERVIX
PLAN CREATED OM AFTERLOADER CONTROL COMSOLE.
CREATION: 05 DEC 2006 LAST EDITED: 29 DEC 20056 LAST DELIVERED: 29 DEC 2006
PLAN DWELL TIMES BASED ON 1.000 CURIES SOURCE STRENGTH. TOTAL DWELL TIME REQUIRED FOR TREATMENT: 103.2 s
(Source isotope IR-192)
Cmems: 1 cATRETER: 1 cATaETER LERGTH: camr ELL TDME:  51.6 CHANMEL CiSecs.
POS 01 POS 02 POS 03 POS 04 POS 05 POS 06 POS 07 POS 08 POS 09 POS 10 POS 11 POS 12 POS 13 POS 14 POS 15 POS 156 POS 17 POS 18 POS 19 POS 20
POINT (cm) 118.5 118.0 117.5 116.5 116.0 115.5 1145 1 0 M35 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DWELL (secs) 8.6 8.6 8.6 4.3 4.3 4.3 4.3 4.3 43 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PUNSL: 2 CATHETER: 2 CATHETER LEWGTH: 120.0 CHANNSL DWELL TDME:  25.4 CRAMMEL CisSecs:  182.8
POS 01 POS 02 POS O3 POS 04 POS 05 POS 06 POS 07 POS 08 POS 09 POS 10 POS 11 POS 12 POS 13 POS 14 POS 15 POS 15 POS 17 POS 18 POS 19 POS 20
POINT (cm) 119.5 119.0 118.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DMELL (secs) 8.6 8.6 8.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
p— axreR: 3 CATHETER LENGTH: 120.0 CHARNEL DNEI s comnmn
POS 01 POS 02 POS 03 POS 04 POS 05 POS 06 POS 07 POS 08 POS 09 POS 10 POS 11 POS 12 POS 13 POS 14 POS 15 POS 16 POS 17 POS 18 POS 19 POS 20
POINT (cm) 119.5 119.0 118.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DVELL (secs) 8.6 8.6 8.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

The Treatment Delivery Password is 27382. Plan Approved by Date: Dosimetrist: Date:

Positional accuracy check of a treatment plan prior to patient treatment

Check plan entry (varying step size, more manual entry, specify each dwell position, no
zero dwell times allowed, less graphical representation of treatment layout)

Check TGT integrity (less durable)




Commissioning of the Applicators + TGTs

Correlate position inside
the applicator to dwell
positions

Dummy markers are
useful for this

Check of positional
accuracy of source inside
applicator (double-
exposure)

Mark treatment positions
on images




Construction of the GYN Autoradiograph Jigs

Film 1s sandwiched
between slabs of lucite

3 straight tandems for
T&O treatments

Applicator probe for VC,
ring treatments

We are not accounting for
curvature of applicator
(this should be done at
time of commissioning)




Vaginal Cylinder Commissioning




Tandem and Ovoid
Commissioning




Tandem and Ovoid TGTs

Different colors
Coded on machine end
No coding on patient end

Closed system

Can treat with TGT not
fully inserted into
applicator (ovoids)

? for t wibole range of appl —_— - [— —

— 1 b |

/|




General Flow of HDR Treatments

Applicators placed
Images are acquired
Applicator placement verified
Treatment positions are indicated
RX Is specified on written directive
Dwell times are calculated (using TPS/dwell time calc sheets)
Manually verify dwell times

Isodoses generated on TPS/Plan printed and checked

Dwell times/positions are communicated to the console and
checked vs. plan

Patient 1s connected to the machine

In the treatment room: treatment connections, patient identification,
presence of emergency equipment, audiovisual

Deliver treatment with AU and AMP present

At end of treatment, verify source retraction, and perform a final
survey.




Traditional: 2D Imaging

I
Y
>

*Orthogonal films taken after implant
*Check of applicator placement relative to bony anatomy
eldentification of treatment positions
sPost-implant dosimetry



Current: 3D Imaging for Most Patients

e Have multiple views
Have soft tissue information




Applicator Placement Check

Applicator placement check relative to the soft-tissue anatomy prior to treatment




2D vs. 3D:
ldentification of Treatment Dwells

|dentification of treatment positions relative to applicator and soft-tissue anatomy




2D Dosimetry = 3D Dosimetry

2D Orthogonal CT Volumetric
Radiographs Datasets

*Discontinued 2D-based post-implant dosimetry
*All HDR GYN dosimetry currently done on CT or MR images




Commissioning of the Applicators: Vaginal Ring

* Measurement of applicator
dimensions using calipers,
x-ray, CT

* Check of applicator
Integrity (radiographic)




Commissioning of the Varian BrachyVision TPS

Verification of dosimetric data in TPS (“TG-43”
dosimetry parameters)

Dose calculation accuracy

— Single source (TPS vs. Manual Calculation)
— Dual source

DVH/Isodose display accuracy
Reconstruction accuracy (from films)
Data transfer integrity (image import, plan export)




Commissioning of the Treatment Protocols

« Development of planning ¢ Development of forms

procedures — Dwell time calculation

— Cylinders/rings on forms (rin '
_ g, cylinder,
AP/LAT x-rays T&Os)

— T&O on CT images S
— APBI on CT images — Prescription forms
— Catheter Length
Measurement forms




Development of Dwell Time
Calc Forms (example Vaginal
Cylinder)

— Use plan to calculate
different factors

— This was done for each
size cylinder

— Dwell time forms were
generated for the ring

Barries-Jewish Hospital Fadiation Oneolo gy Center
Mlallinckrodt Instiute of Fadiology

HDR Treatment with 2.5 cm Vaginal Cylinder Applicator (Dome)
13 Dwell Position Parameier Calculation Form for Varian YariSource 200

Marne: Rad. COme. Mo Drate:

Tsotope: [1-192  Air Kerrna Strength: U {1U=1cGy’k )= 1
I lternating Step size: 0.2 cm_and 0.3 cm

Draell 1 Length: 1194 em Prescribed Dosge/Fraction, . cCry to Depth of 0.5 cin

Mo, of Cylinders Fraction_ of Total Dhavell Tirne:  sec
Calculation of Total Dwell Time
Frescrbed Diose (1 ey -zec Total Dowell Time
A | x__ 06035 ] gec
Calculation of Total Exposure

Total Drarell Time 3
ger x [ x_ 03844 ]

Calculation of Integrated Reference Air Kerma (TRAK)
Total Dwell Timme S
gen X + 3800 =
Calculation of Average Vagina Mucosa Dose
Frescribed Dose

— Qwx

ng-he MTT-sec Total mgRaFg-hes

Everage Wagina Ilucosa Dose
1654 = oy
Caleulation of Individual Dwell Times
Total Dwell Te x W=T, (1 =1,23, ..,13)

Total Dharell Tire W,

119.4 crn gec x 0.5330
119.1 crn gec x 00165
11289 crn gec x 0.0076
1186 cin gec x 0.0041
1184 crn gec x 0.0034
118.1 ctn gec x 0.0034
1179 crn gec x 0.0034
1176 cn gec x 0.0041
1174 cn gec x 0.0062
117.1 cin gec x 0.0103
1169 cin gec x 0.0193

1166 crm sec y QL0481

Dngrell Position Tire
g0
g0
g0
g0
g0
g0
g0
g0
g0
g0
g0
g0

Dngrell Position




Development of Dwell Time
Calc Forms (Vaginal Cylinder)

— Standard treatment
geometry and Rx depth
- Template Plan

— Enter treatment
geometry into TPS

— Enter dose points
— Optimize dwell times
— Obtain dwell times

— Calculation form for
varying Rx dose and
source strength




Development of
Prescription Forms

Written Directives

Must specify radionuclide,
treatment site, dose per
fraction, number of
fractions, and total dose

Must be signed and dated
by AU

Revisions allowed: written
revisions must be signed
and dated by AU before
next fraction, oral revisions
(in case of emergency)
must be documented within
48 hours

Title 10 CFR Part 35.40

Bames-Jewich Hospital Revial 102406
Departnent of Radiation Oncology - Mallinekoodi Instihue nchaﬂmhg}'
HICH DOSE-RATE CYN BRACHYTHERAPY

Patient Nanw: Therapy Number:
Lsvtope: Fr-192 Devixce: Varian Yarifoucee 200 HDR Homina Temnamal
o ivered DasefEy..... Mo Ex  Total Frescibel Dose
seDelivered i e (i) mah)
Treatrnerd Site (o) Imh)
Time Betyeen, Fractions — ey imgh)
Homndnal Meninal -
DoseFy,.  Ho.Fx  Total Fresaibed Dose grel MD Tate
Euternal I

AcGy) gh)
Sigmel MDD Date
Dade
IMachine I (Sexial Fumber)
Patient Identified by Twe Mehods I [ [ [ I [
Fraction Number 1 4 3 d 5 6
Humber of Cafheters
Applicabors
*Rx. Fy . Doseihis Ex [T e

[T mgh
Source Strengih (x 107 (Gy an~hr)
Cumies-5 e omuds (0], — 5e)
Daivered g — hrs
Tetal Dl Tine (5 ex)
Single R5D (tGy¥) SingleNuliple
Fhoysics Reviewr
Aanfhurized User:
* Cumnilative Ry Fy . Dose [T e

[T mzh
Homnina Dosethis EFy, [T ey

[ mgh
Ddivered by ( Tedhmologint):
nhh over Blg post-breaimend’
Survey Meter 5.H.
Post-trexatmvend 1 eview: Initial

Date
Patiert idextific stion methods: N -nane; § - 358 D - DOE; P - Fhoto; O — Other
ARy anlem and colpostak based Inplank, prescribed dese (mplo) ¥ based on e ¢ 'l,-'l:u.u].'h tnlern: § semmses, 20-10 1I.'I:|.u;I]!'
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olpestut s 1L~h_-1uhﬁ.1ﬁ y fho proscribed dese based sn MTE apphicate 1)1.1.1.1;11]- Wed ficatiors weult i _l.1».1.1 that aa

l,c-.nu.]l-u.hll.s- hm]_nh:l.ul]_
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