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Table 1.1. Steps and procedures for verification of the correct functioning of applicators and appliances.

Test

Procedure

Integrity of applicator material

Visual inspection of applicators, depending on their use; before or after each
treatment (such as in the case of re-useable materials)

Fixation mechanisms

Check each fixation screw and mechanism for proper functioning; before
and after each treatment

Shielding in the applicators

Check for the presence and position of shields included in the applicator at
acceptance (radiography)

Source positioning

Autoradiography whenever applicable for verification of source position at
acceptance or when there is suspicion of (length) changes in the applicators

Identification of connecting mechanisms

Check the identity of the applicator in relation to its use or to its connection
to the after loader at acceptance

Sterilization procedures

Check for the presence of the instructions for sterilization and follow these
instructions meticulously to avoid unintended damaging

Validity of dose distributions in relation to
specific applicators

Carefully check the applicability of any diametrical “atlas” for precalculated
and tabulated treatment times, at acceptance

Radioactive contamination

Careful handling with e.g., strontium-90 applicators to avoid radioactive
contamination and checking of source tubes in Nal crystal to detect possible
leakage or contamination
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Table 1.2. Quality control procedures for brachytherapy appliances.

Article Feature to be rested Frequency
Gynaecological appliances
Tandems Flange screws function Each use
Curvature Each use
Closure caps function Each use
Plastic sleeve and rod fit and Each use
shide
Fletcher-type ovoids Source carrier function Each use
[ntegrity of welds Each use

Henschke applicators

Tandem-based cylinders and
tandem checks

Solid cylinders

Intraluminal catheters

Interstitial equipment

Source holding needles

Position of shields
Identification markers
Attenuation of oveids

Bridge integrity/thumb screws

Placement of caps on stem

Bridge integrity, screws in bridge

Closure caps function

Flanges function
Identification markers
Cylinders fit snugly

Source carriers function
Closure caps function

[ntegrity
Strength of tip

Straighiness

Patency

Integrity

Sharpness

Bevel

Diameter

Length

Connection (HDR)

Collar {template)

Funnel integrity (if attached)

Semi-annually or after repair
Each use

Acceptance

Each use

Each use
Each use
Each use

Each use
Each use
Each use

Each use
Each use

Each use (after sterilisation)

Each use (after sterilisation)

Each use
Each use
Each use
Each use
Each use
Each use
Each use
Each use
Each use
Each use
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Catheter-inserting needles Straightness Each use
Sharpness Each use
Bevel Each use
Diameter Each use

Catheters Integrity Each use
Diameter Each use
Length Each use

Plastic buttons Fit snugly yet slide Each use
Do not narrow the catheter Each use

Metal buttons Slide onto catheter Each use

Catheters with buttons attached Buttons firmly attached Just before use

Templates Hole placement Acceptance
Hole angulation Acceplance
Needle guidance Acceptance
Needle fixation After each use
Obturator fit Each use
Obturator screw function Each use

Ultrasound templates Rotational alignment Semi-annually
Scaling Semi-annually

Surface applicators
Eye plaques

Carrier Holes cut cleanly Just before loading
Sources seat properly During leading

Gold backing Clean and smooth Before construction
Holes clear After loading

Skin applicators Thickness Acceptance

Source position Acceptance
Source fixation Each use

141



Table 1.3. Frequencies and tolerances of quality control tests for HDR / PDR after loading equipment. (3M- quarterly; 6M-
biannual; A- annual; SE- source exchange).

Description Minintum requirements
Test frequency  Action level
Safety systems
Wamning lights daily/3M" .
R.oom monitor daily/3M’ -
Communication equipment daily/3M’ .
Emergency stop M -
Treatment intermupt M -
Door interlock M -
Power loss m -
Applicator and catheter attachment 6M
Obstructed catheter M -
Integrity of ransfer tubes and applicators M -
Timet termination daily -
Contamination fest A -
Leakage radiation A -
Emergency equipment (forceps, emergency safe, daily/3M" -
survey meter)
Practising emergency procedures A -
Hand crank functioning A -
Hand held monitor IM/AT -

Physical parameters

Source calibration SE =5 %
Source position daily/3M’ =2 mm
Length of treatment tubes A =1 mm
Irradiation timer A =1 %
Date, time and source strength in freatment unit daily -
Transit time effect A -
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Table 1.4. Quality control of remote afterloading brachytherapy units (AAPM TG-40)

Frequency

Test Tolerance

Each treatment day

Weekly

At each source

change or quarterly

Annually

Room safety door interlocks, lights and alarms Functional

Console functions, switches, batteries and Functional

printer

Visual inspection of source guides Free of kinks
and firmly
attached

Verity accuracy of ribbon preparation Autoradiograph

Accuracy of source and dummy loading 1 mm

(dummies used for spacing and/or
simulation/verification)

Source positioning 1 mm
Calibration® 3%
Timer function 1%
Check accuracy of source guides and 1 mm
connectors

Mechanical integrity of applicators (by X ray Functional
if appropriate)

Dose calculation algorithm (at least one 3%.1 mm
standard source configuration for each isotope)
Simulate emergency conditions

Verify source inventory

a

It is worthwhile on changing a source to calibrate both the new and the old sources to

establish and document the reproducibility of the calibration method.
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Table 1.5. Quality control tests for brachytherapy source calibrations.

(Key: I, initial use or following malfunction and repairs®; S, isotope/source speci-
fication; D, documented and correction applied or noted in report of measure-
ment, when appropriate; E, at each use (measurement sequence) or ongoing
evaluation. Reproduced with permission of the AAPM (AAPM TG-40 [17]))

Instrument type Test Frequency Tolerance
Well type ionization  Standards laboratory calibration I.§* D
chamber Precision | 2%
Linearity I, every 1%
two years
Collection efficiency | 1%
Geometrical/length dependence | D
Energy dependence | D
Source wall dependence | D
Venting | D
Redundancy check E 2%
Leakage E D
In-air calibration SSDL calibration I,§* D
chamber and external Accuracy of source chamber distance  Annually, 1%,D
source holder S
Redundancy E D
See Table 25 for other tests
* Instruments or sources must have a calibration directly traceable to a standards

laboratory.
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EMERGENCY PROCEDURES
mtcroSele::o':r-HDR 192),
IF THE SOURCE FAILS TO RETURN TO THE SAFE

1. Depress RED EMERGENCY STOP BUTTON on master emergency stop switch. If the
source retracts, go to step 7, otherwise step 2.

2. Enter the treatment room.

®* PUSH down on the access panel on top of the treatment unit to access the GOLD hand
crank. Tum it in the direction of the arrows until it blocks.

* |f the source retracts, go o step 7, otherwise step 3.
et

Access Panel Location Gold Hand Crank Location
3. Disconnect the applicator from the machine. Move the machine well away from the patient.

4, Check the patient for radiation. If detected, remove the applicator from the patient, ensuring
that radiation is confined to the applicator.

5. IMMEDIATELY assist the patient from the room. A suitably qualified person must now
ensure that the applicator is shielded.

6. Leave the room. Close the door. Mark it NO ENTRY,
7. Retain the treatment data printout and contact the following:

) R U S e STt T sioniasiatinsiaiiniinssns naviisnsiosiosn

DOCION w.nicinsmmisasens Tel.

Nuciatron

Representative: . ... T i i o il smasitiuioadose

The unintended radiation dose to which those present have been subjected should be
estimated and recorded by a suitably qualified person.

0154050.300 microSelectron-HOR "%21r v7.0x

Summary of emergency items.
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Emergencies

Description of emergency plan

Auvailability of safety equipment:

« Storage and transport container

* Tools, cable cutter, long forceps

+ Radiation monitor

List of error codes available at the treatment unit

List of telephone numbers of responsible and expert persons

Revised clinical drawing with tumor GTV-T init, GTV-T res /CTV-THR dimensions to be documented in terms of height,
thickness and width including parametrial disease, near maximum distance (NMD), FIGO/TNM staging.
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